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M^Murdo Silver’s 

MASTERPIECE, U 

Now in the Antarctic with Byrd because two great eastern 

universities acclaimed it the most efficient all-wave receiver. 

Now the preference of Broadcast Executives 

and technicians because, by their tests, it shows greoter sensitivity and more perfect 
fidelity of tone on broodcast as well as foreign short wave reception. 



BRIEF SPECIFICATIONS 


Wave IcnKtIi RariRc 10 to 
570 iticiera or 520 to 3<),()0() 
kC. Tonr i>otiilioii wave 
change switch. (External 
unit cxtcmia range from 700 
to 2000 meters.) 

Tuned R.F. stage on t)Oth 
Broadcast and entire Short 
Wave range yet single dial 
tunes the receiver. (i-re.*tly 
improves signaUnoise ratio 
on 12.000 iiiile reception. 

Band‘Spread tuning on 
short waves. Makes short 
wave tuning actually easier 
than broadcast tuning. 


3 air'tuned intermediate 
stages. Most accurate Inter' 
inecliate amplification ever 
flevelope<!. 

Sensitivity better than 
micro- Volt absolute average. 
I nterstatiun noise sup¬ 
pressor adjustable to exact 
location requirement. 

.\utoTiiatic volufiie con¬ 
trol holds all stations 20 
microvolts and up at con¬ 
stant volume to the ear. 

Selectivity absolute 9 Kc. 
for EuroiK^. better than U. S. 


needs (21 Kc. wide lO.WH) 
times down). 

Fidelity perfect o\ er 30 
to 4.000 cycle audio range. 
Undistortra imwer output. 
IS watts. Automatic and 
manual tone controls. 

Srtecial impregnation for 
tropical climates. 

Built-in beat oscillator for 
easy finding of W. and 
%vcak broadcast stations. 

Chromium plated steel 
shielding case eli mi nates 
need for cabinet. 


McMURDO SILVER, INC. 

1735 BILMONT AVENUE ... CHICAGO. U. S. A. 


Not only has my Masterpiece 11 Ixien accorded the distinction and 
honor of serving Admiral Byrd in the Antarctic, hut ... it is also the 
preferred clioice of Broadcast Executives and Technicians. 

J. ICelley Smith, director 
of radiostation W'l^BM says, 

“/ was particularly im¬ 
pressed with the excellent tone 
quality of the reC‘’ivcf iha* 
seems to be practically flat 
from 30 cycles to upwards 
of 5000 cycles. This is not 
only important for excel- 
lenceof tone quality in the 
broadcast hand hut even 
more SO for clear, satisfy¬ 
ing rece ption from 
foreign points on short 
wave broadcasts that 
might not be intellig¬ 
ible on a receiver with 
average tone quality, 
but which on your 

receiver are delivered clearly and distinctly/' 

And K. B. Stephenson, Western Sales Manager ot WHHM, 
KMOX, WCCO. WJSU, W KRC, WBT and \VI»G says, you 
know, / have been very enthusiastic about my present receiver, a very 
well known, custom-built, all-wave set. But. I must admit that in this 
comparative demonstration, you have entirely changed my mind. A 
surprising discovery also was the superb tone quality of your receiver. 
To my surprise, your receiver has much belter definition, and a pure, 
liquid naturalness that makes all other receivers sound *‘boom-y" 
in Comparison.” 

So, wh\- should you accept less dopcndahilit y in world-wide recep¬ 
tion than .Admiral Byrd demands? Why should you be content with 
less tone quality than such comixHeiit authorities as J. Kelley 
Sill it li and K. B, Stephenson consider necessary? 

1 O DAY TRIAL 

Send for a Masterpiece 11. Try it 10 full days. If for any reason you 
want to return it, you can liave your money back instantly, without 
argil mem. It s just as simple as that. But. first send the coupon for 
liie full detailed story of this great receiver designed esficcially for 
Admiral Byrd . . and for you who are entitled to just as much. 



McMurdo Silver, Inc.. 1735 Belinoiit Ave., Chicago, U.S.A 
Send me full information on Masterpiece II. 

Name . 

Street, . 

Town State 


4 , 


RADIO-CRAFT is published monthly, on the fifth of the month preceding that of date; its subscription price is $2.50 per year. (In Canada and foreign 
Countries. $3.00 a year to cover additional postage.) Entered at the postoffice at Mt. Morris, III., as second-class matter under the act of March 3, 1879. 





















I MR. J. E. SMITH, President 

I NATIONAL RADia INSTITUTE 

! 16th and U Streets, N. W. 


I’ll train You Quickly for Radio’s 
GOOD Spare Time and FuiiTime Jobs 


BROADCASTING STATIONS offer 
many fascinating, interesting, and good 
pay jobs to the trained Radio man. 


LOUD SPEAKER installation and 
service work is another growing, money¬ 
making field for trained Radio men. 


Why slave your life away in a no-future job? j. e. smith, President 

Why skimp, why scrape, trying to pay your National Radio institute 

bills? I’ll train you quickly for the live-wire ?,^L™s\udr'’T™rn^ng'of'm«e 

field—^the field with a future—RADIO. $40, men for the Radio industry 

^ ' than any other man in America. 

$60, $75 a week—^that’s what many Radio Ex¬ 
perts make. $5, $10, $15 a week extra money—^that’s what many of 
my students make in their spare time shortly after enrolling. My free 
book tells you about Radio’s spare-time and full-time opportunities— 
about my tested training—about my students and graduates—what 
they are doing and making. Get this book. Be a Radio Expert. The 
Radio field is big enough to absorb many more properly trained men. 

I’ll train you for jobs like these 

Spare-time and full-time Radio Servicing, Operating, Broadcast, Air¬ 
craft Radio, Commercial Land, Ship and Television stations, a Radio 
service business of your own. I’ll train you for these and other good 
jobs in the manufacture, sale and service of Radio, Sound and Tele¬ 
vision apparatus. My FREE book tells you about the many money¬ 
making opportunities in Radio. 

Save—learn at home in your spare time 

You don’t have to leave home and spend $5Q0 to $1,000 to study Radio. 
I’ll train you quickly and inexpensively right in your own home and in 
your spare time for a good Radio job. Ybu don’t need a high school 
or college education. Many of my successful graduates didn’t even finish 
grade school. My amazingly practical 50-50 method of training—half 
with lessons, half with Radio equipment—gives you broad practical 
experience—makes learning at home easy, fascinating, practical and 
rapid. (Continued on other side) 


TELEVISION, the coming field of great 
opportunities, is covered in my Course. 


Dept. 4AX 


WASHINGTON, D. C. 










Many Radio Experts 
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make 40 4Q’75a week 
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(Continued from other side) 




Many make $5, $10, $15 a week Extra 
in spare time almost at once 

My book shows how my special training, instruction material, plans, 
ideas and my twenty years experience training men for Radio careers has 
helped many students make $200 to $1,000 a year quickly in their spare 
time. My Course is famous as “the one that pays for itself.” 


SET SERVICING has paid many N. R. 
I. men $200 to $1,000 a year for their 
spare time. Full-time men make as much 
as $40, $50, $65 a week. 


Some Other Jobs 
N.Rvl. Trains Men For 


Your money back if not satisfied 

I’m so sure you will be satisfied with my training that I agree in writing 
to refund every penny of your money if you are not entirely satisfied 
with my Lessons and Instruction Service when you finish. 


Find out what Radio offers you 

Act today. Jlail the post card below. My 64-page book will be sent free 
to any ambitious fellow over 15 years of age. It tells about Radio’s 
opportunities—explains the eighteen star features of my Course—shows 
letters of what others are doing and making. There is no obligation. Put 
a one cent stamp on the post card and mail it now. 



MAILTHIS now' 


Mt. J. E. SMITH, President 
National Radio Institute, Dept. 4AX 
Washington, D. C. 

Dear Mr. Smith: Without obligating me, send your book which 
points out the spare-time and full-time job opportunities in Radio and 
explains your amazingly practical 50-50 method of training men 
quickly and inexpensively at home in their spare tim.e to be Radio 
Experts. (Please print plainly.) 

Name..^ .. .. __ _ _ __. . . 


Address .. 


City .. ...... .. State. 


Broadcasting engineer 
Operator in broadcasting station 
Maintenance man in broadcasting station 
Superintendent in Radio factory 
Engineer in Radio factory 
Inspector in Radio factory 
Radio operator on ships 
Sales manager for Radio stores 
Service manager for Radio stores 
Buyer for Radio stores 
Government Radio electrician 
Government Radio supervisor 
Operator of government Radio beacon 
stations 

Aircraft Radio operator 
Aircraft Radio dispatcher 
Television engineer 
Television transmitter operator 
Television maintenance man 
Engineer in commercial Radio land 
stations 

Installation man on loud speaker systems 
Serviceman on loud speaker systems 
Automobile Radio installation and serv¬ 
ice man 

Police Radio transmitter operator 
Police Radio receiver serviceman 


Here's Proof 


$50 to $75 a week 

I'The National Radio Institute put me 
in a position to make more money 
than I ever made in good times, I am 
in the Radio service business for my¬ 
self, where it is possible for me to 
make from $60 to $75 a week. Service 
work has increased because people, who 
in normal times would buy a new 
Radio, now are contented to have the old one 
pepped up ."—BERNARD COSTA, 150 Franklin 
St., Brooklyn, N. Y. 

'^Made $6,000 in 2 years" 

"Soon after the depression started, I 
found myself without a job, but I was 
well protected with N. R. I. training. 1 
swung right to full-time Radio servic¬ 
ing and I have made over $6,000 in 
a little over two years.*’—WM. SPAR- 
TIVENT, Sparty Radio Service, 93 
Broadway, Newark, N. J. 

"$500 a Year in Spare Time" 

"Although doing spare-time Radio 
work only, I have averaged about $600 
a year extra in addition to my regular 
income. Full-time Radio work would 
net me many times that amount." — 
EDW. H. FAWCETT, Slough Road, 
Ladner, B. C., Canada. 

"Good Position, Good Pay" 

"I am Chief Operator at Radio Sta¬ 
tion WSMK. This is a good Position, 
with good pay. I have advanced in 
Radio right along. I recommend N. R. 

I. to anyone who wants to be success¬ 
ful in Radio."—JOHN HAJDUK, JR., 

3 Broxey APts., Southern Hills, Day- 
ton, Ohio. 
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LEUN UDII IN II WEEKS! 


niVFM YDtIR TKlUNINC 

nIfAFTEiimcMn 

I am making an offer that no other school has dared to do. 
Ill take you here in my shops and give you this training 
and you pay your tuition after you have graduated. 
Two months after you complete my course you make your 
first payment, and then you have ten montlis to complete 
your payments. There are no strings to this offer. I know 
a lot of honest fellows haven't got a lot of money these 
days, but still want to prepare themselves for a real job so 
they wonH have to worry about hard times or lay offs. 

I've got enough eonfidence in these fellows and in my 
training to give them the training they need and pay me 
back after they have their training. 

If you who read this advertisement are really interested 
in your future here is the chance of a life time. Mail the 
coupon today and I’ll give you all the facts. 



A scene in the hig, busy ^adio Shops at Coyne, "Sere you see 
fcUoivs wording on real Hadios—not reading about them from 
books or lessons. This is THE U'ay to prepare for the big’ 
mo7i€y field of Ttadio! 


TELEVISION and TAIKING PICTURES 

Television is already here! Soon there’ll be a demand for THOUSANDS of TELEVISION 
EXPEKTS! The man who learns Television now can have a great future in tliis great new 
field. Get in on the ground-floor of this amazing new Padio development! Come to COYNE 
and learn Television on the very latest, newest Television equipment. Talking Picture and 
Public Address Systems offer opportunities to the Trained Kadio Man. Here is a great new 
Padio field just beginning to grow! Prepare NOW for these wonderful opportunities! Learn 
Padio Sound Work at Coyne on actual Talking Picture and Sound Reproduction equipment. 


PREPARE NOW and be 
ready for Radio’s many 
opportunities 

Forgot pay-cuts—lay-offs—unemployment! Don’t be tied down to 
an untrained man’s future. You NEKD TRAINING IN A PAST- 
CROW'ING MONEY-MAKING TRADE. Here’s your chance of a 
lifetime to get it! Hundreds of opportunities now open in Radio. 
Mv sensational offer, explained below, makes it possible for you 
to*START AT ONCE! 

The right way to learn Radio is the Coyne way—not by books, 
>iut by actual, practical work on actual Radio, Television and 
Sound equi]unent. Here at Coyne you’ll service and operate scores 
modern Radio receivers, huge Broadcasting equipment, late type 
'IVlevision ai^paratus. Talking Picture machines, Code transmitters 
and receivers, etc. In 10 weeks you can step into a REAL JOB, 
loading to a salary of $o0 a week and UP! 

ALL PRACTICAL WORK 
At COYNE in Chicago 

ALL ACTUAL, PRACTICAL WORK. You build radio sets, 
install and service them. You actually operate great Broadcast- 
ing equipment. You construct Television Receiving Sets and ac¬ 
tually transmit your own Television programs over our mod¬ 
ern Television equipment. You work on real Talking Picture 


machines and Sound equipment. You learn Wireless Operating on 
actual Code Practice apparatus. We don’t waste time on useless 
theory. We give you the practical training you'll need—in 10 
short, pleasant weeks. 

MANY EARN WHILE LEARNING 

You get Free Employment Service for Life. And don’t let lack 
of money stop you. Many of our students make all or a gooil part 
of their living expenses while going to school and if you should 
need this help just write to me. Coyne is 33 years old. Coyne 
Trainingistested—proven beyond all doubt. You can find out every¬ 
thing absolutely free. Just mail coupon for my big free book! 

H. C. LEWIS, Presc RADIO DIVISION Founded 1S9F 

COYNE ELECTRICAL SCHOOL 

500 S. Paulina St., Dept. 14 - 8 H Chicago, 111. 

Mail Coupon Today for All the Facte 

E h. c. PFciaciit 

Radio Division, Coyne Electrical School 

I 500 S. Paalina St., Dept. 14*SH Chicago. 111. 

Dear Mr. Lewis: Send me your big FREE Book; details of 
your FREE Employment Service; and tell me all about your 
siiocial offer of allowing me to pay for training on easy monthly 
terms after graduation. 

Name, . 

Address 

City-,,, 
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Editorial: All-Wave Sets.Hugo Gernsbacic 

The Radio Month in Review. 

Recent Radio Developments—Illustrated . 

"Dialing" 42 World-Wide Programs . 
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International Radio Review . 

How to Make a Radio Growler.Francis M. Beck 

A Super-Power and -Quality P. A. System 
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IN OUR NEXT FEW ISSUES: 

A BEGINNER'S SHORT-WAVE SET. At last we can offer 
to the experimenter who wishes to delve into the field 
of short-wave radio reception a simple little "battery" 
set made up in "breadboard" style. The design is so 
easy to build that almost anyone can construct it in an 
hour or so. The instrument will serve as a nucleous for 
more advanced designs to be described in subsequent 
issues. 

A VOICE-OPERATED CONTROL. Electronic devices are 
now found in every field of endeavor. One of the most 
interesting from the standpoint of the experimenter is 
that of electro-dynamics, or the electrical control of 
mechanical devices. The author describes an easily- 
built unit that may be constructed at very low cost; and 
which may be useful, or merely entertaining—depending 
upon the particular use to which it is put. A word 
whispered into its microphone actuates the "control." 


RADIO-CRAFT is published monthly, on the fifth of the month preceding 
that of date; its subscription price is $2.50 per year. (In Canada and 
foreign countries, $3.00 a year to cover additional postage.) Entered at 
the post office at Mt. Morris, III., as second-class matter under the act of 
March 3, 1879. 

Text and illustrations of this magazine are copyright and must not be 
reproduced without permission of the copyright owners. We are also agents 
for WONDER STORIES and EVERYDAY SCIENCE AND MECHANICS. Sub¬ 
scription to these magazines may be taken in combination with RADIO¬ 
CRAFT at reduced Club rates. Write for information. 

Copyright 1933. Continental Publications. Inc. 


HUGO GERNSBACK, President t. $. MANHEIMER, Secretary 

Published by Continental Publications, Inc. Publication ofRce: 404 
N. Wesley Ave., Mount Morris, Illinois. Editorial and Advertising 
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Paris Agent: Hachette & Cie., Australian Agent: McGills Agency 
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There's plenty of Servicing Material 


in the NEW 1934 Manual 




T he necessity of GERNSBACK Manuals in the 
radio field has been shown by the fact that the 
total sales of the first three OFFICIAL RADIO 
SERVICE MANUALS, including the new CONSOLI¬ 
DATED EDITION, now exceed 80,000 copies. Radio 
Service Men and others engaged in various branches 
of radio know the importance of such books, and how 
they must depend upon them for reliable information. 
Whether for publiC‘address work, tube information 
or a circuit diagram, the material needed is certain 
to be found in one of the OFFICIAL RADIO SER¬ 
VICE MANUALS. 

In preparing this new edition many of the outstand¬ 
ing problems of the Service Men have been considered 
—methods of servicing, the new equipment constantly 
needed to cope with new tubes and sets, and the 
other fields of radio, such as public*address systems, 
short waves, auto radio and others. 

Thp illustrations in the in;>4 Manual are more explicit 
than before : inasiuurli as the Uta^rniins are not limited to the 
schematic circuit, hut other illustrations show the parts lay¬ 
out. positions of trinimcrs, neutralizers, etc. There are 
hundreds of new* cin-uits included, and not one from any 
previcujs editions of the maimals has been repeated. This 
iff ti71 Co «(/1 1 in H aittf if «a cn a tce. 

An in previous vears. the Manual also includes a 

FUKE QITi;STI()N*.\NI> .V.XSWEU SEKVICE. In each hook 
will be found coupons, wbirh entitle you to free consul¬ 
tation on anv radio service topic. Thesi' coupons civo you a 
complete mall servlee—(juestlons on servicing; and operating 
an.v set or circuit are answered promptly and accurately 
by* the editors. Itemember that, at the rejrular rate of 2."»c 
per question which is usually charped by radio magazines, 
this service alone is worth $CoO(J. .\ncl for the Manual, we 
charge only S.'t.'iO, 

It Is quite evident that the 10.14 Edition of the OFFICIAL 
UADIO HEItVUE M.VXUAL is a decided improvement over 
previous volumes. 

ORDER YOUR COPIES NOW 

It is important to every Iladio Service Man ami Dealer 
to get his ctqn* of the 1014 OFFICIAL ICADIO SEltVlt'J'] 
MANTAL now.* The new lir>ok will prove itself to be in- 
vahiahle as those volumes of previous years. 

No need to delav sending us your onler—the 1014 MAN- 
T’AL, like its predecessors, is a necessity in .vour business. 
We strongly advise you to order your copy today. 

GERNSBACK PUBLICATIONS. INC. 
96-98 Park Place New York, N. Y. 


Contents of the 1934 Manual in Brief 

• Diagrams and service notes, more complete than ever be¬ 
fore In nnv M.ANt'Al.. Not merely the schematic hook-ups 
will he found, but chassis drawings showing parts layouts, 
pnsitlnnH of trimmers, neutralizers, etc. 

0 Voltage readings for practically all sets, as all aid In 
checking tubes and wiring. _ 

• All values of liitermediate-frenucney transformers usea 
in superheterodynes, witli the manufacturers' own sugges¬ 
tions as to correct Imlanclng. 

• Detailed troiihle-shooting suggestions and procedure «s 
outlined hy the man u fact iirgrs* own engineers—in other 
words, authentic “doiie'* riglit from headquarters. 

• Values of all parts indicated directly on all diagrams. 

• Section for reference to A.t'.-D.C. etgarbox midgets, 

• Section for reference to puhiic-afidress anipliners, 

• Section for reference to siiorf-wavc receivers. 

• Section for reference to remote-control systems. 

• cfiniplete compilation of radio tube <lafa, covering DOtD 
the old and the mun.v new types. 

• Section dcvoteii to test ciiiiipment, analyzers, etc... WItll 
full diagrams iind other valuable Information. 

• A complete list of American broadcast stations with t-heir 
frequencies In kilocycles; extremely Useful In calibrating 
and checking test oscillators and In calibrating receivers. 

• Free tiuestion and Answer Service,, the same as in ouP 

last two .Manmils. , , , 

• No tbetjry; only service information in quickly accesslbw 

• Absolutely no dii pi leal ion of any diagrams; nothing that 
appeared In any of the previous Manuals will appear In the 
I9:t4 MAM AL. This we unconditionally guarantee. 

• A handy, easily -cons tilted master index making It easy 

for you to* find almost anything pertaining to y^hj’ service 
problem instantly. This index Includes all the diagrams 
published in all the previous fiKRNSDACK Manuals, as 
well as the 1934 diagrams. A big convenience and time 
aaveri _ 

Clip — Mail This Coupon Today 


GERNSBACK PUBLICATIONS. Inc. 

96.98 Psrk Place, New York, N. Y- 

tJentleincn; JOnclosed you will find my remittance of $p****^ 
for which you are to send me. Postage Ilr^paid, One < opy 
of the H114 OFFICIAL ItADIO SLIt\ ICE MANUAL. ^ 
remittance by check or money order; or register letter if it 
contains cash, currency or unused U, S. I’ostagc stamps.] 


Name 


Address 
City ... 


.State 


RC-114 
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The Tihrary Series cavers accuratety 

every branch ai Miailia-^ami tharauyhiy^ taa 


Presented on this page are (he new books of 
Che RADIO-CRAn' LIBRARY— the most com¬ 
plete and authentic set of volumes treatinc indi¬ 
vidually, important divisions of radio. Lach book 
has been designed to give radio men the oppor¬ 
tunity to specialize in one or more of the popular 
branches of the industry. The material contained 


in these books will increase your knowledge; you 
will find them a real help in your work and they 
will contribute to your money earning capacity. 
Read these books during your spare time at home. 

The authors of these books arc well-known to 
everybody. Lach one is an expert radio man; 
an authority on the subject—each is thoroughly 


familjar with the field which he represents. 

This is perh.aps the first real opportunity that 
vou have ever had to build a radio library of 
books that are authentic, right'up-to-the-minute 
and written so that they are easily digested and 
clearly understood. Mail coupon below for your 
hooks. 


TO THE RIGHT 
WILL BE FOUND 
A SHORT RESUME 
OF EACH BOOK 




L Y\o>^ 


\0 




>0 ^0 




























Radio Set 
Analyzers 

And How To UsO Them 

With Full Instructions ond Do< 
serlptions of Set Analyzers, 
Tube Checkers, Oscillators, Ete. 

By L. VAN DER MEL 

This hook eiplains thorouithly 
the opera! ion of srt analyzers, 
tdie chri'kcra. osrillators and 
other tONtinir eQuiPnu-nt. For 
every radio man thl.s hook I 3 ei- 
ireiiiely helpful. It <-overH every 
1)1 use of tciititig and gives you 
I'uliiahle short ruts; comiiletely 
llliptrated with photographs and 
■liaeranis to farllltate the use of 
moUt-rii testers. Recently reprinted. 


Book No. 2 

Modern Vacuom 
Tubes 

And How They Work 

With eomplote Teehnical Data on 
All Standard and Many Special 
Tubes 

By ROBERT HERT2BERG 

.AltiDBRX v.vriM;.\i TI'UKS 
ile«rriht-5 the fundamental elec¬ 
tron tiieory wlileh U the iiasis of 
all vaeiiijiM tube opera I ion, and 
Kocs progressively from the sim¬ 
plest t»'o-element tubes right up 
to the latest pentodes and thyra- 
tron«. It Is written tn elear, 
.simple language and Is devoid of 
tlie injiltematics which Is usually 
so oonfu>lnc. Valuahle reference 
chart* and characteristic curves 
of standiird and special tubes are 
to he found. ai>o di.ierains of 
sockets ami pin ronnecllotis 


The Superheterodyne 
Book 

Al] About Superheterodynes 

Hew They Work. How to Build 
and How to Service Them 

By CLYDE FITCH 

There is no more fascinating a 
subject in the large array of radio 
ctrruils than the famous auper- 
helcrodyne rlrciilt. Whether you 
arc a .*^ervice .Man or eiperiment- 
er. tirst-hand knowledge about tiio 
ronstniclioii of superheterodyne re¬ 
ceivers is very iniportint. The 
bonk on .Superlieterotiynes gives 
undcrtylng prlnrltiles of their con¬ 
struction. right from the very first 
set made 


Modern Radio 
Hook-Ups 

The Best Radio Circuits 

A Complete Compendium of the 
Most Important Experimental 
and Custombuilt Receivers 

By R. D. WASHBURNS 

It is fasrinuling to the experi¬ 
menter. or even to the uP-to-daie 
i:>ervice Man. to take a lommerclal 
set and to change it Into one us¬ 
ing a famous liookup that Is not 
found in any inainifactorefl set. 
Many excellent dreiiits have nev¬ 
er been eoininerchdized. but lim¬ 
ited only to l)oii)«‘ .si-t huildi-rs. 
Thousands of tliese mmular <lr- 
eiilts have been resiuested from 
lime to time, and In this Iponk 
ive have Included over ITpO cir¬ 
cuit.*. ss'hich inrluiie tlie famous 
rerldyne, Casb-ltox A.C.-U.C. 
Set anti others. 


Book No. 5 

How Co Become a 
Radio Service Man 

How to Get Started and How to 
Make Money in Radio Servicing 

By LOUIS MARTIN 

Tlie ambition of many men in 
radio today is tii tieeome a first- 
grade Service Man. It is not a* 
difficult as one might helieve. but 
it taiinot be done In a few .short 
niniitbs. Following very rarefull.v 
the ailvlce of .\fr. .Martin. \Jio 
has dealt with the problems of 
thousands of .service Men. thU 
tpook pleats very i jrefiilly with tlie 
essential stages In the prepara¬ 
tion for qualifying as a Service 
.Man. 


Book No. 6 

Bringing Electric Sets 
Up to Date 

With Pentodes, Multi.Mus. Dy¬ 
namic Speakers—Complete In¬ 
formation How to Modernize 
A. c.. D. C. and Battery Oper¬ 
ated Receivers 

By CLIFFORD E. DENTON 

In this eounlry there are over 
ten million elect rlcally operated 
rei-elvers that «oul<l be moilern- 
Izeil—bv placing In them new type 
lubes, new sheiiker equipment and 
other modem improvements. This 
Ipu.siness ipf improving old sets 
(iin go to the experimenters and 
Scrvii-e .Men if they will quiekty 
jump into action. 


Book No. 7 

Radio Kinks and 
Wrinkles 

For Service Men and Experi¬ 
menters 

A Complete Compendium on the 
Latest Radio Short-Cuts and 
Money-Savers 

By C. W. PALMER 

It often becomes necessary for 
experimenters am I Service Men to 
call ufion ilielr memory for some 
short cut or railio wrinkle that 
will solve u |>robleni quickly. In 
hiidiiess. ”.* 1 iorl uits" mean time 
and money savetl, ami to the .Serv¬ 
ice .Man *tiine savetl" means 
money earned. 


Book No. 8 

Radio Questions 
and Answers 

A Selection of the Most Impor¬ 
tant of 5.000 Questions Submit¬ 
ted by Radio Men Duriog the 
Course of Ono Year 

By R. D. WASHBURNE 

Tliere have been eolleeted a wide 
variety of fiucslions which have 
come into our editor hi I clfice* dur¬ 
ing the Past two year.*, ami nnl.v 
thoie who^e answers wouitl benefit 
the majority of men engaged In 
radio have been incorporated In 
tills amazing question and an¬ 
swer book. tremendously long 
list of topics i.* treated. 


Aatomobile Radio 
and Servicing 

A Complete Treatise on the Sub¬ 
ject Covering All Phases from 
Installing to Servicing and 
Maintenance 

By LOUIS MARTIN 

Automobile radios are up and 
coming, and someone has to serv- 
ieo them iiroi>erty. It therefore 
liehooves you to read tills ini- 
men>ely important new liook o!i 
the art of .Xutomohlle Radio. The 
book U concise, and full of illus¬ 
trations. pliutographs. diagrams 
and hookups. 

A few of the really Interesting 
rliapter.*; Introiluctian; .Nutomo- 
tlve Itadlo Installations: roinideie 
Descriptions nf FomniercJal Anfo- 
niotive Ilerelvers; Servicing Auto¬ 
motive Receiver?: The Ignition 
Svstem; Oeneral .Service Oi'nslder- 
ation?; Effect* of Temperature on 
I'ower .Supply; Conclusion. 


Book No. 10 

Home Recording and 
All About It 

A Complete Treatise on Instan¬ 
taneous Recordings, Micro¬ 
phones. Recorders. Ampliflers, 
Commercial Machines, Serv¬ 
icing. ete. 

By GEORGE I, SALIBA 

If there is one subject that 
Is fascinating to every radio 
man. it is that of lioine Re¬ 
cording Uf rourie. tills volum- 
1 * not all on “ilouic” record¬ 
ing. but tlie Irifuriiialioii ron- 
lalneil therein i* important to 
comiiierclal radio men. siudt.i 
operators, engineer* and otiier. 
interested in tliis phase of ra¬ 
dio. 

The art of reroriling and re¬ 
producing broadcast selections i* 
be<oniing more imiMirtant every 
day to radio men. expcriiiient- 
ers and Serviee Aleii. Equip- 
Idng dance Iialls. aiulitorlums. 
»liurche>. restaurants and home, 
nilii puiilie address ^y^tenl^ and 
.itiiplitiers brings many extra 
duihirs and often an excellent 
ini onie. 


Book No. 11 

Poitic-to-Puint Resist* 
ance Measurements 

The Modern Method of Servic¬ 
ing Radio Receivers 

By CLIFFORD E. DENTON 

Df the difficult prolilenis which 
.'*erv(re Men f.ice today wlicn 
repairing nveiver*, the greatest 
Is that of replai ing proper re- 

•latsnre vnluM iti •rf». TbU imk b.» 
com<>ievpn m .r® Uilfiruli « hen d.® v^aluri, 
of rrvMtora are tinknnwi,; ami manu- 
raciiir|.ri of mans- lOandara •et* .to n,.- 
till* ttifi.riiiart»n on to S«rvl<-® Men 
a dila lie* hook radio li.en wilt find th* 
inforriiatiiin needled f<> quickly place a 
r.oT*'" ••‘••’liial o|.rratm< condition, 

till* hook cut, in hall the time uauaM. 
re<iMiri-d to adjii*' the average act. 
Jsutlicten. apace tiaii been ilevoted to fh* 
elatnentary problem- and the theory of 
elec'ricity a* it i« ni.r.livd to reai*iancv 
"‘.W**'^*'*"''**" •'> 'b.'it the Sen fee M«n 
will have a eotnpreJienaive idea a* to how 
to overenrn® this problem. 

Peloa .Von u ill r.nil a Pardil tial of th« 
appear in thW now 

INTUoDITTio.N’. .Xdrantaxe® nf B*. 
aiataiice Me latireiiteni Method '.f Sere- 
iriti* fi.r Radio W'l.rk: Bnaie Prindpl®a: 
Method* of ReaUtiince , .MeasiiremVnt; 

in Radio Iteeeiver* and Atu- 
plifier*. Point .in-lv.int Raalaianet. 
Meaaurei.ient* in Tipiral Radio bet 
iieinn (.Ihnimeter: Re*i*tnnee Meapnra- 
meal* ixinc Jlmlern Teller: Routin* 
Tr^finv where Circuit nincram i* Avail. 
ah|e and vrhere Kepaianee* are Known; 
miitine Tepfinc irhiere <*irenit Diagrafn 
i« Not .Av-lilnhle and where he«Mtanc«® 
are t nknoMo; the Relation of Voltav® 
Te«*in« MeftiuiW to liepistance Moaotire- 
tnent: .\Pl»E.VI>IX. Remtanc® Cbairtp 


books In the new RADIO-CRAFT T.IRR.VRT are all slriclly up-to-iLite. and written by men who 
sulijects. The volume.* are all uniform size. 6x9 inches, and eonUin on an average of 50 to 
*20 i Musi rat ions. E.ieh liook is printed on fine book paper and no expense has been spared to make it 
go outstaiKlIiig value, for its editorial cotitent* as well as from the meclianieal standpoint. 


Big Discount 
to You 

In order to make It possible for everyone to buy these books, 
the fifty f.'iOi cent iirlre lias been made uniform for all vol 
umes. You can buy these books separately, but you should 
take advantage of our special offer: 

When Five (S) Books or More Are 
Ordered 

Deduct 20% from Your Remittance 

Simply fill In the coupon at left, and mall It to us together 
>uth your remliianre. Check*, etamii* or money orders 
accepted. 


Clip Coupon and Mail Today! 


6ERNSBACK PUBLICATIONS. INC.. 96-96 Park Place, New York. N. Y. 

I have circled below the numbers of books in the R.VDIO-CR.AFT LIBRARY, which you 
are to send me. and have de<lucted 20% for ordering five (5) books or more. 1 have included 
my remittance In full, at the price of 50c each, when less than five hook* are ortlered. 


Tlie amount of my remittance is.- 
Circle number* wanted: I 


.-....IStarap*. ehecki or money order* accepted. 1 

■ 3 4 .) 6 7 3 j I) 11 


...... Address 


. RC-134 
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*Takes the Resistance Out of Radio* 


Editorial Offices: 96*98 Park Place, New York, N. Y. 


HUGO GERNSBACK, Editor 


Vol. V., No. 7, January, 1934 


ALL-WAVE SETS 

An Editorial by HUGO GERNSBACK 


T he radio industry is now in the midst of another new 
cycle, while a new series of radio sets is being developed 
under the name of "all-wave” sets. To be sure, the 
design of all-wave receivers is nothing particularly 
new, but the point is that practically all of the large manu¬ 
facturers are now engaged in turning out sets of this type, 
which is indeed a departure from the former practice. Up to 
this year, the so-called a 11-wave sets were a misnomer because 
such sets only tuned down to the police band of about 170 
meters and up to 600 meters. It should be particularly noted 
that the great and fundamental difference between so-called 
"all-wave” sets of 1931-’32 and the present sets is that the 
older models were co/a'cr/crs. a highly inefficient type as 
compared to the present aimlghi type a 11-wave sets. The 
newer a 11-wave models which are now coming on the market 
are intended to cover the entire sliort'Wave spectrum from 
15 meters up to 200 meters, plus the broadcast range from 
200 to 550 meters. 

Fundamentally, there is nothing technically new or exciting 
in the design of these sets except in the coils and switching 
arrangements used to tune down to the lower-wave ranges. 
In practically all such sets, with few exceptions, the changing 
of wavelength is done by means of a switching arrangement. 
If we may venture the criticism, we might say that up to 
the present time no perfect switching arrangement has been 
developed. Practically all of these sets have the short-wave 
coils so bunched together that one coil reacts upon the other. 
It is a well-known fact that a coil, even if it is not connected 
into the circuit, if it conics within about two inches from 
the "live” coil, will affect the latter and cut-down its effi¬ 
ciency. 

For that reason, the short-wave expert will never use a 
switching arrangement under any circumstances; he will, 
instead, stick to the use of orthodox plug-in coils, lie has 
found from experience that only plug-in coils give—every¬ 
thing being equal—maxi mum results. And for that reason, 
the short-wave enthusiast will not he likely to have a set 
which has a switching arrangement. 

There are some exceptions to this rule, as there are one 
or two circuits where a switching arrangement can be used 
since the loss(‘S, due to exceedingly powerful regeneration, 
do not cut down the efficiency appreciably. But it is also 
true that most commercial sets could not use these circuits: 
and the attendant losses in the switching system are usually 
high. 

It should be noted that this criticism is only from the 
standpoint of the short-wave expert. The average man who 
is out for distanee and for the reception of foreign stations is 
not unduly bothered by 10 or 157^^ lower efficiency. He does 
not wish to be annoyed with plug-in coils which, to him. are 
entirely too technical and too fussy. He wants to get results 
and wants to get them (pnek, and for him the switching-coil 
arrangement is the best solution. Then, it must also he said 
in favor of the switching-coil systems, that given sufficient 


amplification (which is available in most of the modern all¬ 
wave sets) the little losses from the switching-coil arrange¬ 
ment do not cut much ice after all. The owner wishes to get 
reception and there is no question that tlie modern all-wave 
set gets this reception, often uncomfortably loud. That is, 
of course, providing the set is well designed otherwise, has a 
sutficient amount of amplification and is well engineered from 
the short-wave standpoint. And, it might be said that set 
manufacturers are rapidly learning how to turn out credit¬ 
able sets which pull in overseas stations regularly. 

One more point about these sets is often overlooked. If 
you are in the city or even a suburb where there is man-made 
static, wdiere there are many automobiles, etc., the usual type 
of aerial is totally imsiiited for the all-wave set. It simply 
will not do for short wavelengths—for, with the usual aerial, 
all that you will get are noise and disappointment. Some of 
the manufacturers who are putting out these sets are aware 
of this fact and point out the remedy in their literature. 
Others, and tliere are a good many, do not seem to bother 
about the results which their customers will get, and refrain 
from giving any information. 

Now% it is a fact that the ordinary aerial will pick up 
entirely too miicli noise on the shorter wavelengths—noise 
which will affect practically all reception unless you operate 
the set in an isolated neighborhood, far from electrical appli¬ 
ances, telephone lines, and automobiles on the road. 

AVliat is vitally necessary with these all-wave sets is a 
tnuispositioii irathin, and a twin ha If-wave aerial with wires 
high above the street level and stretching in opposite direc¬ 
tions, A number of such aerials are now on the market and 
are the only effective answer to the short-wave noise problem. 
The transposition lead-in aerial usually is composed of two 
wires which, running over flat insulators, criss-cross each 
other down to the aerial coupling coil of the set. Other safe¬ 
guards must he taken such as the use of a shielded ground 
wire, etc., and the entire aerial installation must be of such a 
nature that it does not allow the pick up of extraneous, man¬ 
made static. With a well-engineered transposition aerial, the 
reception on the all-wave sets should be good no matter where 
located, and excellent reception should be realized practically 
all of the time. 

Then, of course, the man who owns an all-wave receiver 
should not expect to pull in the foreign stations at any and 
all times. The short-wave magazines and log books publish 
regular schedules showing at which times of the day recep¬ 
tion. in America, of foreign stations will be most suitable. 
Thus, in eastern United States, the western European stations 
eome in best in the afternoon, Australian stations can only 
he received well in the early morning hours, from 4 o’clock 
to 8 o'clock. A,M. Then, of course, the owner of one of these 
new sets should know that there is such a thing as time 
ditferenoe. He should know that when Big Ben strikes the 
Midnight hour in London, it is five hours earlier, that is 
7 o’clock in Ne\v York, etc. 
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BROADCAST CHAIN 
BUSINESSIMPROVES 



M, IL AVI.ESWOTtTH 

Whose compony has tnoved to liadio City. 


_ ** r^ROADCAST ad- 

li vertising is au 
index to Imsi- 
ness conditions'^ declared M. H. Ayles- 
worth, widely-heralded president of the 
NI3C» in a recent interview with the 
press. And when the head of so prom¬ 
inent a radio company makes a state¬ 
ment about business, it is well for Mr. 
Average Man to “prick up his ears** and 
listen. 

President Aylesworth continued to say 
that in times like the present, broadcast 
advertising is a “barometer which indi¬ 
cates the state of mind of the adver¬ 
tiser, the director of commerce and 
industry. 

“If manufacturers and business men, 
many of whom have cut their advertis¬ 
ing appropriations to the bone during 
the past few years, are making a general 
move toward the resumption of their 
normal advertising campaigns, then 
there must be a general increase in 
confidence.*’ 

And as if to reiterate his statements, 
comes a report that 6 stations connected 
with the NliC chain have just increased 
their rates for commercial programs dur¬ 
ing the evening hours. These stations 
with their new and old rates are as 
follows: 




New 

Old 



Rate 

Kate 

Station 

Location 

per ht\ 

per hr. 

WEEI 

Boston 

$400 

$250 

WFAA 

Dallas 

300 

190 

WJR 

Detroit 

500 

340 

WKBP 

Indianapolis 

190 

.,. 

W*SB 

Atlanta 

300 

190 

WSM 

Nashville 

300 

190 

The 

increase in the 

rates 

of these 


stations are justified, according to state¬ 
ments made by NBC, because of in¬ 
creases in the power of these stations 
since the rates were originally set; 


which resulted in a large expansion in 
the number of listeners. 

This is pleasant knowledge to the 
long-established chains but it isn't going 
to do one chain any go(jd—we mean 
none other than the Kd Wynn chain 
which w'e forecast last month was 
headed for the ash can, where it now 
reposes. 

THE 1020 KC. CLEAR 
CHANNEL CASE 

A S OUR good friend 
Schnozzle Durante 
would say — 
“Flash; Washington, D.C."—The Federal 
Radio C(mimission gave the Westing- 
house Electric and Manufacturing Com¬ 
pany permission, recently, to move sta¬ 
tion KVW from Chicago to Philadelphia. 

This decision brought to a close the 
long drawn-out case regarding the 1020 
kc. “clear channel.’* Numerous applica¬ 
tions were sent to the much abused 
F.U.C. after tliey ordered this channel 
to be moved from the midwest to the 
east, more than a year ago. 

The Westinghouse people intend to 
build a 10 kw. transmitter near Phila¬ 
delphia. This station will use an an¬ 
tenna system that has directive proper¬ 
ties, so that interference with New 
Yorkers and residents of Baltimore will 
be minimized. 

This change of location for ptjpular 
KVW will he sad news for radio fans of 
the World Fair City, who have become 
used to the fine programs that have 
been transmitted from it. Let's hope 
the Quakers will be equally appreciative. 



ST.\Tro.v KYW 

Good’bye, ( hi - 7/rPo, Philly! 



r)OC 1{.\DI0 

*-Iie picked up his bed and , . flci9. 


AMATEUR 
TO THE RESCUE 

M any tales of 
heroism and 
public ser^ 

vice have been told about amateur 
operators who have offered their unique 
communication networks in time of 
need. Now-, comes Ed. Stevens, another 
ham. living in Seattle, Wash., who is 
adding his laurels to the “hall of fame.*' 
The story is that friend Ed. was “talk¬ 
ing*’ to the operator at Aiaktalik on 
Kodiak Island, off the coast of Alaska, 
and heard of a sick five year old boy. 

Ed. asked for the symptoms and 
passed them on to a Seattle medico who 
diagnosed peritonitis, advising that the 
boy he rushed to the nearest hospital— 
Anchorage, Alaska. 

Aiaktalik was unable to "raise” An¬ 
chorage by radio, so Ed. proceeded to 
do tricks with his station and got a 
message to the army radio at Seattle, 
which passed it on to Anchorage, whence 
an airplane was dispatched to pick up 
the youngster with the pain in his 
"tummy.” 

THE WAVELENGTH 

ALLOTMENT 

“BUG-A-BOO” 

N OW that the North 
American radio 
conference has 
fizzled out, wnth nothing accomplished 
except a pleasant round trip vacation 
for the lucky (or unlucky—as you wish) 
representatives to Mexico City in a 
special train, some of the members of 
the Brain Trust are getting more seri¬ 
ous about the radio broadcasting situa- 
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REVIEW 


Radio is now such a vast and diversified art it 
has become necessary to make a general 
survey of important monthly developments 
throughout the field. RADIO-CRAFT analyzes 
these developments, and presents here a re¬ 
view of those items which are of interest to all. 


» 



CONFEltENCE UErUESENTATIVES 
,•1 fine rtwathfn n an enjoyeti htj ali! 


lion and are pushing harder than ever 
for a New Deal in radio. 

As a result of this conference the 
genial boss of the Federal Radio Com¬ 
mission, Harold F. Lafount has recom¬ 
mended that the number of 50 kw. sta¬ 
tions be increased from 20 to 40, just 
double the previous number. This ex¬ 
tension in power was sought by the 
bright-brained heads of a number of 
stations a few years ago, but they were 
cold-shouldered out of the idea by a lack 
of encouragement from the F.R.C. and 
by the increasing seriousness of the 
economic situation. 

However, the editor wonders if the 
station owners now will be as anxious to 
spend those thousands of dollars for 
uiper-power stations as they were several 
years ago when they invaded the por¬ 
tals of the F.R.C. clamoring for more 
power! 

Another result of the Conference is 
the threat of Mexican stations to in¬ 
crease their power. This is a serious 
situation to many of the larger broad¬ 
casters in the U. S. as these Mexicans, 
perched right on one of our fences, 
transmit on the same frequencies as 
those allotted as “clear channels*’ by 
Uncle Sam and the Mexicans are not 
nearly as hard-boiled about frequency 
adherence as the F.R.C. Result — 
"birdie whistles” in sets tuned to that 
frequency. 

The recent conference over the pond 
(Amsterdam, Holland) to settle ques¬ 
tions raised about the decisions of the 
Lucerne conference of the Union Inter¬ 
nationale dc Kadiodiffusion met with 
equal success in failing to iron out differ¬ 
ences of opinion—Europe’s headache. 


POLICE 
MOTORCYCLE 
RADIO SETS 

I T IS interesting 
to note that 
after two years 
of research, Harley - Davidson, well 
known maker of motor-bikes has intro¬ 
duced a radio set for use on police 
motorcycles. 

The cops’ motorcycle radio is a 7 tube 
T.R.F. set mounted on a shelf behind 
the driver, with a magnetic speaker 
fastened between the handle bars. 

The set is mounted entirely on the 
cycle—a side car for the “chief” can be 
added or removed without disturbing 
the installation. The aerial for the set 
is a flat strip of metal under the foot 
rest. 

The use of motorcycles equipped with 
receivers in addition to the radio squad 
cars should prove an improvement over 
existing methods—as efficient as they 
are — due to the superior speed and 
meneuverability I many motorists will 
shed a tear at recollections, not so fond, 
to this effect) of the motorcycle. 

In answer to our inqueries to the 
above-mentioned company, the following 
information is vouchsafed: “At the 
present time, there are between 175 and 
200 radio equipped police motorcycles. 
Many more would be in use were it not 
for the fact that police departments 
generally throiigbout the Nation lack 
funds with which to make purchases. ” 



It.^DlO Ml.VlO.VS OF THE L.^W 
trhni hiff teeth you have, Orandma!** 



ASCAP vs. NAB 

Is 7nec?\anizatioH of ^nuaic a flopt 


THE MURDER 
OF MUSIC? 


T he American So¬ 
ciety of Compos¬ 
ers, Authors and 
Publishers (ASCAP, to you) which is 
still dissatisfied with arrangements 
made with the Broadcaster has circulated 
a booklet with the title “The Murder of 
Music,” in which they attempt to show 
by a series of graphs (three of which 
are reproduced here) that radio broad¬ 
casting assisted by the movies is re¬ 
sponsible for the falling off of monies to 
composers and music publishers (ap¬ 
prox. 80 per cent, according to their 
figures). 

The contents of the booklet are re¬ 
printed in part below: 

“From twelve to eighteen hours a day, 
every day, several hundred broadcasting 
stations repetitiously and endlessly din 
into the ears of millions of listeners 
old music and new music, good music 
and poor music—music sung, played, 
whistled, hummed and crooned, by ar¬ 
tists and aspiring artists, by profession¬ 
als and amateurs. 

“These charts constitute a serious 
challenge to all who are interested in the 
continued creation of American music. 
Under present conditions the lovely art 
of music and its creators are being 
starved to death. 

“A sad result of the mechanization of 
music is the effect upon employment of 
(Continued on page 417) 
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RECENT RADIO DEVELOPMENTS 

Illustrated 



Figures A and B are two views of the smallest X-ray tube made in this 
country. It is rated at 58,000 V. and 10 ma. which is a marked contrast to the 
mammoth 800.000 V. tube recently installed in Chicago. It operates from an 
ordinary electric light outlet, and has many uses impossible with more permanent 
units. 

In Figures C to G are shown some recent European developments in cabinet 
designs for radio sets. Figure D has a peculiar type of dial that shows directly 
which station is tuned-in. Figure G Is a piano-shaped, combined radio and 
phonograph. It has space for many spare records. 

Figure H shows a new television transmitter developed by Manfred von 
Ardenne, the well-known German inventor. This unit uses a Braun tube or oscillo¬ 
scope which scans by a "spray" of electrons. These move fast across a dark area 
and slow where the reproduced intensity Is to be most brilliant. 

Figures I and J show a picture and layout drawing of a new German tele¬ 
vision receiver developed by Or, Tug. George Schubert. This unit employs an 
endless, intermediate "movie" film which is exposed by the light from a television 
receiver; developed, and projected by a regular movie projector; and then 
re-sensitiied. The process is repeated as long as reception continues. This 
system permits television images to be projected on a large screen. 

A new acoustical wavemeter for measuring the frequency of sound waves 
has been developed at Indiana University. This unit gives a visual Indication, 
being independent of the ear. Professor R, R. Ramsey and Dr. Herbert Haiel 
are shown In Fig. K with the apparatus which is shown schematically In Fig, L. 

A Ger man automotive radio set for limousines is shown in Fig. M, below. 

iMioio twn-sU':.—- K. Co.; C.D.E.F.M. -Dr. Xeuburger; G—Keyiione; H—Dr, F. Noack 
l.J.—Dr. T. O. Schubert; K.L,—Indiana Cniveraity. 
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'"Dialing" 


42 World-Wide Programs 


AT THE NEW RADIO CITY HOME OF NBC 



The auditorium studio. 


Sliding ''acoustic’' panels. 


desires to hear any special 
station not included in the 42 
listings, he needs only to ad¬ 
vise the rnonitoring control 
room and an engineer will 
"pull the station in" for him. 

Richard C. Paterson, Jr., 
executive vice - president of 
NBC is shown to the right of 
the upper central photo try¬ 
ing out one of the dial units. 
He and Mr. Hanson are stand¬ 
ing before the cabinet of 
dial selector switches. 

The central illustration is 
part of a sketch of Radio 
City with the walls removed to 
show some of the 3S studios, 
including the auditorium studio 
shown in the upper right-hand 
photo. The latter is 78 x 132 
ft. and is three stories high. 
A unique feature of this 
studio is the use of sliding 
sound-proofing panels. By 
pressing buttons in the control 
booth, the operator can slide 
back any or all of the panels 
to any degree desired, thus 
exposing resonant surfaces 
which reflect sound and make 
the studio more "olive." 

The entire system is built to 
accommodate television. 




Photos courtesy of ^’BO. 


An engineer '^tracing* dial-selector cable wires. 


Cable terminal rack. 


A mobile transmitter for sound and television. 
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LATEST RADIO 
EQUIPMENT 



l4<tube all'wave super. (No. 366) 

ALL-WAVE SUPERHET. 

AN all-wave superlieterodyne receiver, 
using 14 tubes to supply the highest 
useful gain, with good tone quality, has 
been recently introduced. This set is 
entirely up-to-date in design, including 
inter-station noise suppression, amplified 
A.V.C., parallel push-pull power amplifi¬ 
cation, full-vision tuning dial for all 
wave bands, and automatic tone com¬ 
pensation. 

This receiver covers not only the 
broadcast band, and the short waves 
from 9 meters up, but also includes the 
waves up to 2,000 meters. In this way, 
the powerful long-wave European sta¬ 
tions, operating on wavelengths above 
the usual broadcast band can be tuned 
in. Technical details and a complete 
schematic circuit, with constants, appear 
on page 414. 


MODERNISTIC SUPERHETERODYNE 
RECEIVER 

THE modernistic set shown below is 
' modern not only in appearance, but 
also in technical design. It contains 4 
tubes, in a superhet. circuit; reflexed 
A.V.C.; a voltage-doubling plate supply 
and a 5 in. dynamic speaker. The tubes 
are as follo\vs: 6A7, 43, 6B7 and 25Z5. 
The cabinet is lOU x 7 x 4% ins. deep. 



Modernistic Set (No. 367) 


PHONOGRAPH CUHINS DEVICE 

T he item shown here is a recording 
feed-screw device which moves any 
record cutting head across the face of 
the recording disc and thereby grooves 
the record at the time of recording. 

There are no critical adjustments re¬ 
quired in the operation of the device and 
the instrument will fit any phonograph 
turntable. Records up to 12 ins. can bo 
accommodated and the thread is cut at 
the rate of 80 grooves per inch. 



Recording mechanism (No. 368) 



Unit analyzer (No. 369) 

A UNIT-TYPE ANALYZER 

THIS up-to-the-minute servicing kit is 
* made up of 5 separate panels, each 
of which is complete in itself. The use 
of units of this type prevents the entire 
analyzer from becoming obsolete in case 
a new development in sets, tubes, etc., 
is introduced. 

The first unit is a set analyzer with 
a rotary switch to permit any measure¬ 
ment. 

The second is a tube checker for test¬ 
ing tubes up to 7 prongs—either size. 

The third is a test oscillator which 
covers frequencies from 100 to 3,000 kc. 

The fourth is a volt-ohmnieter using 
a 50 microampere basic instrument. 

The fifth is a capacity meter with a 
microfarad and an A.C. voltmeter scale. 



Amplifier system (No. 370) 

DETECTOPHONE-STETHOSCOPE 

THIS comprises a microphone system 
* with a pre-amplifier, a power ampli¬ 
fier, a headphone, a sensitive microphone 
and several accessories such as a 25 ft. 
cord, gain control, etc. It weighs 5 lbs. 


A DUAL-RESISTANCE INDICATOR 

A NUMBER of unique features have 
been incorporated in this useful 
little device. The two wire-w'ound re¬ 
sistors covering two ranges from 0-100,- 
000 ohms are wound with the heaviest 
possible size of wire, to insure long life. 



Dual resistance inducator (No. 371) 


PJk. system and 70 w. 

POWER STAGE 

THESE two units have been designed 
* to cover the needs of P.A. users, 
where more than ordinary coverage is 
required. The first unit is a complete 
P.A. system of high quality. The secon<l 
is a power amplifier for super P.A. work. 
{Continued on page 420) 



1 

A*-P.A. amplifier. 
B—Power stage. 
(No. 372) 


Name of manufacturer of any device will be sent on receipt of a self-addressed, stamped envelope. Kindly give (number) in description under picture. 
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Record cutting device (No. 373) 

RECORD CUniNG DRIVE 

THIS unit permits high-quality record- 
* ings either from original sounds or 
for copying existing records. The equip¬ 
ment is simplified by the use of a flex¬ 
ible drive shaft on the record ^Vhich 
carries the cutting head across the 
record, thus preventing vibration from 
affecting the “head." 



Cable plugs (No, 374) 


THEATRE AMPLIFIER 

INTE the situation regarding talking 
movie equipment has changed, many 
companies are introducing new equip¬ 
ment to cover this fertile field. 

The amplifier shown below is made 
entirely in duplicate so that if any piece 
of apparatus becomes defective, the 
“show can go on," Different types are 
available for either 4 A., V. or 5 
to ' 1 V 2 A., 10 V, exciter lamps, while 
the necessary potential of 50-120 is ap¬ 
plied to the photocells. 

Four stages of amplification are used, 
feeding into a 15 ohm speaker line, thus 
eliminating the necessity of using ex¬ 
ternal matching transformers. The units 
include a self-exciter dynamic monitor 
speaker with a separate volume control. 
Tone control devices are provided to 
compensate for theatre acoustics. The 
meters indicate constantly the photocell 
voltage and exciter lamp current for 
quick check-up in case of failure. 



Theater amplifier (No, 376) 


I 


AUTOMATIC RECEIVER 

A RECEIVER that turns itself on and 
off and tunes itself to any one of 
14 predetermined stations for any de¬ 
sired time has just been introduced. 

This receiver is a distinct departure 
from usual set design and offers one 
more money-making item for the Service 
Man to “sell." 



RUBBER-CAPPED PLUGS 

T his series of pings of both the male 
and female types lias been designed 
for nnusually hard usage such as en¬ 
countered in portable P.A. work, etc. 

They are available with either 4, 5, 
6 or 7 prongs and receptacles for use 
with large or small cables. 


MINIATURE PHONES 

A new type of phone for use either 
with hearing aids or radio receivers 
has been introduced on the market. It 
is made to fit into the ear as shown be¬ 
low, Different types are available with 
resistance values up to 2.000 ohms. They 
have good frequency characteristics. 


Miniature phone (No. 375) 



EAR 

PHONE 



Signal generator (No. 377) 


SIGNAL GENERATOR 

pv UE to the complexity of modern cir- 
^ cuit design, overall gain has increas¬ 
ingly become the criterion as a means 
for checking receivers. Not only has a 
mere rough check of sensitivity and 
selectivity become necessary, but very 
recently it has become more and more 
imperative to know their exact value. 

In order to afford the Service Man 
with an instrument which will give him 
this information at a price which is 
within reason, a well known company 
has designed this signal generator. 

This generator will supply an un¬ 
modulated broadcast signal of any in¬ 
tensity and frequency, with an accurate 
indication of intensity from M of 1 
microvolt to .1-volt. It will modulate a 
broadcast signal with a measured per¬ 
centage of modulation from 0—50 per 
cent niodiilation. The dimensions of the 
unit are 10 x 5 x 8 ins. The weight is 
15 lbs. 


FIRE-SCREEN SPEAKER 

T he resident in a home “boasting" 
of a fireplace will find this new 
speaker both ornamental and useful. It 
combines the “atmosphere" of the co¬ 
lonial home with the latest iu radio 
reception. 

A dynamic speaker with its own, 
heavy-duty A.C, - D.C, field supply is 
housed in this screen. The circuit dia¬ 
gram of this unit. Model 38, is shown in 

{Continu*Hi on pai/c 421) 



Fire-screen speaker (No. 379) 
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LINE-MATCHING UNIT 

ir IS Irequenily necessary to obtain 
* various voltages from the 110 V- 
powrr lilies. Transformers having taps 
for the various voltages are ordinarily 
used for this purpose, but have the dis¬ 
advantage that a change in voltage ne¬ 
cessitates an interruption of current, as 
one tap must be disconnected before an- 
other can be applied. 

A practical solution of the problem of 
obtaining exact operating voltages. 

The unit shown below overeoines this 
diffienlty. It is a toroidal aufO‘trons* 
formrr with a sliding contact on the 
winding. This supi)lies an unbroken 
variation from V. by moving a 

knob on a calibrated dial: capacity 5A, 



P. A. call system (No. 380) 


INTER-OFFICE CALL SYSTEM 

A x inter-office coinmunieation system 
for use in faeiorit^s. manu fact living 
plants, offices, etc,, has just been iiitvo- 
duced. It consists of a li-stage vacuum 
tube amplifier, a carbon microiihone and 
one to five dynamic speakers, depending 
upon the nMinirements of the installa¬ 
tion. The amplifier has a gain of 87 db. 
at 1000 cycles and a maxinmni iindis’ 
torted out 1 ) 11 1 of 20 W. The amplifier 
operates from the 110 \'.. 60 cycle power 
supply line. It is housed in a case 18 
X lo X O'.j ins, deep, and weighs :U lbs. 
The output eoui)ling device of the 
amplifier is variable so that it can be 
adapted to any number of speakers up 
to the limit of five. 




Variabte auto- 
transformer. The 
circuit is shown 
at the left. 
(No. 381) 


Ultra-violet light kit (No. 382) 

ULTRA-VIOLET LAMP KIT 

yA LTlIoroiI the radio Service Man 
may regard ultra-violet lamps as 
being out of his line, it is a specialty 
which is steadily gaining in popularity 
throughout all classes of homes. The 
kind of selling required, coupled with 
the simplicity of installation and instruc¬ 
tion to the Imyer, seems to indicate tliat 
ultra-violet lamps can become a profit¬ 
able line to the radio Service Man. 

Few Service Men would not welcome a 
legitimate way to increase Inisiness; the 
sale of these lani])s is promising. 

The reasons for this indication of suc¬ 
cess are somewhat as follows: There is 
much misinformation on the subject of 
ultra-violet rays. This means that cor¬ 
rect information must be spread around. 
It is not expected that the Service Man 
iCoiit}7ntr(1 on page 420) 
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12.TUBE ALL-WAVE SET 


A Xt^W superheterodyne receiver cov¬ 
ering wavelengths from 1.5 to 550 
meters is shown in the photo <m the 
right. This receiver incorporates all 
the latest features: such as douhle. 
shielding on the I.F, amplifier, A.V.C., 
tuning-light indicator, and a full-vision 
dial for all bands; with the ability to 
tune over both the short waves and the 
regular broadcast band. 

The circuit diagram of the receiver 
appears on this page. It will be soon 
that a 4-seclion multi-point switch regu¬ 
lates the tuning from one band to an¬ 
other. The tubes used in this set are 
as follows: R.F., type 58: oscillator, 
type 56: first-detector, type 58; I,F.. 58’s: 
second-detector, AVunderlich; first A,F., 
two type 56 tubes in parallel; and, 
second A.F., two of the new type 2B6 
tubes in push-pull. 

The I.F. amplifier in the sot contains 
three stages, comprising 8 tuned cinuiits, 
which, combined with the oscillator, an¬ 
tenna and 11,F. circuits, makes a total 
of 11 tuned circuits! The I.F. trans¬ 
formers are litz wound and are tuned 
by air-insulated condensers to insure 
constant calibration. 


The dial of the set is novel in con¬ 
st laict ion. It consists of a needle-like 
station indicator which revolves over a 
full 280 degrees. The dial has a vernier 
ratio of 40 to 1 which oases the difficult 
task of tuning-in foreign stations on the 
short-waves. 

Two audio anii)lifior arrangements are 
available for this receiver either single 
channel, or split and using two repro¬ 
ducers to cover tlic audio band. 


12-tube all-wave super. Slow-tunTng is a 
feature; as is ‘‘double shielding.” (No. 383) 
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INTERNATIONAL RADIO REVIEW 







Fig. 1 

The circuit of the metaNrectifier power unit. 


A TUBELESS POWER SUPPLY UNIT 

A n interesting power supi)ly unit was 
describeil with a modern super¬ 
heterodyne receiver that appeared in a 
recent issue of Poih i.au Wikklkss* Lon¬ 
don. England. This receiver, which was 
introduced at the Olympia Radio Show, 
was given the name “The Olympia Su¬ 
per” to commemorate this fact. 

The power unit is unusual in several 
respects. First, it uses a full-wave metal¬ 
lic rectifier, the output of which is fed 
into a voltage doubling circuit, as shown 
in Fig. 1. A thermal time delay switch 
is incorporated in the unit, so that the 
tubes in the receiver are heated with 
filament current first, before the “B’’ cir¬ 
cuit is closed. This serves the double 
duty of protecting the rectifier from 
overload, and also tends to lengthen the 
life of the tubes in the receiver. 


CABINET RESONANCE ELIMINATOR 

A matfutk Wihki.kss, London, England, 
has contained several articles, in 
recent issues, on the subject of eliminat¬ 
ing bass-note boom or cabinet resonance 
from speakers installed in the usual box- 
type baffle. 


HERE is what the radio experi¬ 
menter has been wanting for a 
long time—a semi-technical re¬ 
view of the thousands of new 
ideas which are continually ap¬ 
pearing in overseas publica¬ 
tions, Each month there are re¬ 
ceived at the offices of RADIO¬ 
CRAFT hundreds of daily, weekly 
and monthly magazines orig¬ 
inating from every point on the 
face of the globe. 

SINCE the cost of subscribing 
to each of these would be pro¬ 
hibitive for most radio men, we 
have arranged with technical 
translators to prepare for our 
readers reviews of all the really 
important, new developments il¬ 
lustrated and described each 
month in these international 
radio periodicals. 

NOTE that the only available in¬ 
formation is that which is pub¬ 
lished; the experimenter must 
adapt the ideas to whatever 
equipment he has on hand. 



Fig. 4 

A pentode oscillator for servicing work. 



no. 2 

Cabinet resonance can be avoided by the use of rings of sound-absorbing material. 



Fig. 3 

Capacitative coupling adapted to I.F. circuits. 

One method described, consisted of lin¬ 
ing the inside of the cabinet with a 
fibrous material, known as slag wool. A 
canvas lining in the form of a funnel con¬ 
tained this material. 

The second method, shown in Fig. 2, 
consists of inserting a series of air cham¬ 
bers in the cabinet, to absorb both the 
sound and mechanical vibrations. This 
is done by means of a series of rings and 
squares of a sound absorbing material, 
such as acoiisti-celotex. The smallest 
ring is placed at the front of the cabine*- 
to which, of course, the speaker chassis 
is screwed. The size of this ring depeuua 
on the size of the speaker. The object is 
to arrange rings and squares of ever- 
widening radius from the center ring to 
the outermost square at the edge of the 
cabinet. 

To make up this new form of baffle, 
only four complete squares of celotex 
are needed, each the size of the cabinet. 
Take one board and cut a ci'*cle, having 
a diameter of 15 ins. This leaves the 
square with a circular hole in the center 
which becomes piece “C” in the cross- 
section, Fig. 2B. From the remaining 
circular piece cut another circle 12 ins. 
in diameter; and from this last circle 
cut aiiothei’ hole, leaving a small ring 
iCoittinuf'fl on page 429) 



Fig. 5 

Improved quality is claimed for this speaker. 
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HOW TO MAKE A 

RADIO GROWLER 

FOR TESTING R'ADIO AND 
ELECTRICAL UNITS AND CIRCUITS 


_ RADIO . 
GROWLER 


SOME OF ITS USES: 

Continuity tests in low-, medium-, and high-resist¬ 
ance circuits. For two-way code telegraphy; and 
as an R.F. circuit driver. Locating concealed 
wires, pipes and other conducting mediums. Tests 
for grounds, shorts and continuity of cabled leads. 
Finding shorts, grounds and opens in various units. 


Fig. A 

Use of the **growler*' in testing the windings of an A.F. transformer. 


FRANCIS M. BECK 


w 


V 


T he scope of the tests which can be made with the few 
simple bits of equipment herein described is surprising. 
Indeed, most of the material, if not all, can be retrieved 
from the shop “junk box“ and the twenty-eight tests 
described are only a part of the tricks that can be done. 
Figure A shows test No. 7 being “used” on a transformer. 
Figure B shows the complete test equipment; it is entirely 
portable—except possibly for the magnetic collector. (Some 
day I shall make a more imposing looking, really portable 
collector, by mounting the iron plates on a hinged, stained 
and varnished oak board.) 

For my own work, I have found a buzzer, fitted to replace 
the lens and reflector of a flashlight, very convenient. Note 
Fig. C and the two contacts (marked “battery” in Fig, 1), 
one of which is bent to form a short “L” that will just touch 
the central contact of one cell, and the other, the long L- 
sbaped spring at the side of the case. The bakelite disc is 
keyed with a slot, to the case, so it will not turn. 

Figure 1 shows the connections for the buzzer arrangement. 
It is frequently necessary to solder or connect a wire from 
terminal 2 to the inside of the buzzer. Terminal 1 must go 
to the free end of the magnet coil, and terminal 2 must be 
connected to the other end of the coil—the end of which also 
is connected to one of the vibrator contacts, as shown. Ter¬ 
minal 3 is connected to one of the battery terminals. (Unless 
the buzzer is of the “radio” type, giving a high-frequency 
note, it must hav'e its contacts and springs bent, and paper 
wedges inserted between its armature parts, etc., until it will 
give a good high-frequency tone.) 

Either a pair of phones or a single phone may be used, I 
use a single phone for listening; it is lighter to carry than 
two units. The parts of a second, single phone are required 
in making the search coil. Thus, a pair of phones is required. 

After the search coil is assembled as shown in Fig. 2 it 
should he taped up, using narrow strips where necessary, (A 
coat of varnish will “kill” the sticky feeling of the tape.) 
If a magnetic collector (the search plates) is not going to be 
used, even the poles may be covered up. 

The search-plate collector may be made as shown in Fig, 3, 
or in any other way that is convenient. The only requisites 
are that the plates be made of iron; that they make contact 
with the pole pieces of the search coil; and the parts which 
hold the plates and search coil together be made of a metal 
other than iron, or nickel. If desired, instead of clips, an¬ 
other search coil may be permanently installed. 

Circuit Continuity Test 

Use this test. Pig. 4—7, on low- and medium-resistance 


circuits: closed circuit produces a buzz, open or high-resist¬ 
ance circuit results in no buzz. 

Alternative.—Use this method, showm in Fig. 4— 2’,' on 
medium- or high-resistance circuits. Hold the contact several 
seconds, (to charge circuit): an open circuit supplies little 
circuits—no buzz. Fig. 4 —J.) 

Ground Test 

Use this test for low- and medium-resistance grounds; a 
grounded circuit gives a buzz, high-resistance or ungrounded 
circuits,—no buzz. Fig. 4 —.f.) 

Alternative.—A more sensitive test than method No. 5. 
Hold the contact several seconds, (to charge circuit); circuit 
not grounded results in little or no click on contact. (Pig. 
4—.J.) 

Transformer Test 

For transformers with low-resistance primaries use the 
method shown in Fig. 4—A change in buzzer tone is heard 
if the secondary is shorted. (Alternative No. 6* is generally 
preferable.) 



Fig. C 

The flashlight houses both the buzzer and the battery. 



Fig. B 

The entire layout of parts for the buzzer test unit. 
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Most test units are exceedingly compli¬ 
cated. Consequently, it is quite refreshing 
to find a really simple design in an instru¬ 
ment which, in the hands of even a tyro, is 
capable of many versatile uses. A head¬ 
phone and a buzzer constitute the essential 
components of this test device—a "grow¬ 
ler" adapted from old electrical practice 
and redesigned to meet the needs of not 
only the electrician but also the radio ex¬ 
perimenter and technician. Make this unit 
part of your regular test equipment. 


Alternative.—For transformers having low-resistance pri¬ 
maries and high-resistance secondaries, use the test shown in 
Fig. 4—(>. Good transformers cause a buzz in the phone: 
loudness varies with transformers and transformer ratios. 

Alternative.—Use the method shown in Fig, 4—7, w'heu 
primary resistance is so high that buzzer will not operate 
through it; good transformer causes a buzz in phone. 

Condenser Test 

The method shown in Fig. 4—8 indicates very defective 
condensers; shorted condensers show a buzz. (Alternative 
No. 9 is much more sensitive and generally preferable.) 

Alternative.—Hold contact some seconds, longer for large 
condensers. After allowing time to charge, a good condenser 
causes little or no click. A shorted or leaky condenser causes 
a continued loud click, (Fig. 4—9.) 

Alternative.—Charge as explained above; let stand some 
time, then test remaining charge. Small condensers cause 
a weak click; large condensers, a loud click. Leaky or 
shorted condensers after standing produce little or no click. 
(Fig. 4—iO.) 

Line Tests 

This method, shown in Fig. 4—//. shows how to pick a 
wire from a number of wires in a cable. When both clips 
are on the same wire you hear a buzz. 

Alternative.—Use the method shown in Fig. 4 —IJ when 
the resistance of the line and ground return is so high that 
the buzzer will not operate. When both clips are on the 
same wire a loud buzz is heard in the phone. 

Picking a Pair from a Group of Wires 

Where no ground return is available, use one of the wires 
to complete the circuit as shown in Fig, 4—/.?. 

Alternative.—Use this method (Fig. 4—/.}) on long, or 
high-resistance lines, or where a phone indication is more 
desirable. 

{Continued on page 430) 



Fig. 4 

Some of the many possible tests which may be made. 


LIST OF PARTS 

One pair 2,000 ohm headphones (without headband); 

One single-phone headband; 

One Signal, type R-60 high-frequency buzzer (assembled as 
described: see Pig. I); 

One set of search-coil plates (the magnetic collector shown 
in Fig. 3); 

One Eveready No. 2604 flashlight case (with battery); 

One search-coil (made as shown in Fig. 2); 

Six miscellaneous leads (make up as required). 



Fig. 1, above; Fig. 2, right 
The schematic circuit of the buzzer. And, 
details of the search-coil unit. 



Details of the search-coil plates. 
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Fig. G 

Two amplifiers are mounted on three racks. 


A 

Super-Power 
and-Quality 
PA. System 

In Part I of this article were described the mechanical de¬ 
tails of the $100,000 super-sound system at "The Romance 
of a People" pageant—here are the electrical features. 

C. W. PART II 



Fig. H 

The D.C. filament and plate supply panels. 



Fig. 2 

The single-stage pre-amplifier circuit. 



W HILE it is not feasible for 
ihe average experimenter to 
constiuct P.A. systems of 
this type, due to the difficulty 
in balancing the individual aniplitier 
circuits, etc., we are showing the wiring 
diagrams of the units so that a belter 
understanding of the effects can be 
given. 

It might be well to state here that di¬ 
rect current is used for the tube fila¬ 
ments. This is necessary because the 
frequency response of the amplifier is 
"flat” to a frequency well below the 
power supply frequency of 60 cycles. If 
alternating current were used for the 
filaments, there would be a strong pick¬ 
up of the 60 cycle hum which would be 
projected by the bass-note speakers, and 
no iiractical Alters would eliminate this 
difficulty. 

8-Cycle Transformers 

The transformers used in the entire 
system were hand wound in the labora¬ 
tory of the manufacturer and have fre¬ 
quency response characteristics that run 
iCottiitund on 437) 



20 IDO CvCLt» PEti tOOO ' " tO.DOO 

Fig. 6 

From 30 to almost 20,000 cycles, flat! 



Fig, 5 

One of the push-pull power ampMflenc. 



Fig. 4, above 

The 3-staoe voltage amplifier circuit. Double resistance coupling retains the high quality. 

Fig. 3, lower left 

The 2-staoe pre-amplifier feeding into the voltage amplifier shown in Fig. 4, above. 
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THE 20'h birthday 

OF A RADIO SCHOOL 

This month marKs the 20th anniversary of a famous radio 
school. In this article, Mr. J. Kaufman tells how the school 
developed with the radio industry to its present world*wide 
prominence. A geneological table illustrates the point. 


J. KAUFMAN* 


N O ONE can review the history of 
radio from the days of “wire¬ 
less” ( colloquial reference to 
code communication by radio— 
TcchniCd} Editor) without feeling that 
scientific miracles have been worked and 
that twentieth century civilization has 
been greatly enriched. A radio s«hool 
which started in the “wireless” days 
and which has kept up with radio’s 
kaleidoscopic development down to the 
lu’csent, can look back upon its own 
history and probably feel that its own 
growth and the achievements of its 
graduates parallel the romance of the 
radio industry. 

A radio school to be worthy of recog¬ 
nition must contribute to the radio in¬ 
dustry, which means that the men it 
trains must be fitted for useful places 
in it. Such a school renders a valuable 
social service to its graduates, as well 
as to the industry, 

Basic Knowledge is Essential 
The first aid to sound training in 
radio, as in every other field, is an 
intimate understanding of what has 
been done. Sound experience built up 
over a long period of years is the best 


of Kducatiou, National Radio Institute, 


anchor among the many currents and 
tides which are continually s\veeping 
through radio and altering its surface 
appearance. Only a knowledge of the 
past will enable a school (or a man) to 
avoid the pitfalls of the present. This 
is not enough, however. A keen under¬ 
standing of what is actually going on in 
the industry is of immediate importance 
in training men to meet their present 
problems and it insures, also, accurate 
gauging of the future, so that men are 
trained to cope with the problems of the 
future as they inevitably crop up. 

Contrary to popular belief, the crea¬ 
tion of a radio course is the result of 
constant and long continued effort on 
the part of an educator and staff of 
instructors thoroughly versed in the 
various branches of the science, and 
experienced in gathering, arranging, 
and presenting facts. To teach effec¬ 
tively, it is necessary to comb the entire 
radio field and analyze every develop¬ 
ment for probable future tendencies, 
months ami often years ahead. 

It is just as essential that the personal 
Qualifications and requirements of the 
men to be trained be kept thoroughly 
in mind. Their background, ambitions, 
(Continued on page 422) 
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RADIO 

SHORT-CUTS 


Hints, "kinks," ideas and suggestions that 
enable the amateur and professional to save 
time, money and equipment. 



Lengthening the shaft. 



Fig. 2 

A 32 V. farm “A*' supply. 


SHAFT EXTENSIONS 
D» Vernon Chambers 

I HAPPENED across a job with a thick 
* panel and a line switch so located 
that it took about a 1% in» shaft over¬ 
all to make the proper replacement. 
And the following kink came back to 
me; it is used in the blacksmith game. 
Take an old shaft from a condenser or 
an old rheostat, brass is best, and bore 
a %-u\, deep hole with a %dn. drill 
in the switch shaft and addition, as 
shown in Fig. 1. Get a screw* about 
^4-in. long that w ill just slip in. Put one 
shaft in a vise and half fill it with solder; 
then dip the screw' in soldering paste and 
shove it into the shaft. Do the same with 
the other shaft and press them together, 
keeping them hot. When the solder sets, 
hold them at right angles in the vise 
and fill the space between them with 
solder all the way around. When cool, 
file down even and you have a job that 
will hold. About 30 minutes work saved 
me a trip to town, and the expense in¬ 
volved. 


32 V. FILAMENT SUPPLY 
Frank Myer 

I OFFER a 32 V. filament supply circuit, 
* for a battery set, which may be a 
help to radio men in rural communities, 
where the 110 V. line is not present. 
(See Fig. 2). Values for 01A tubes fol¬ 
low. 

Resistor R1 is 12.5 ohms with a capa¬ 
city of 60 W.; R2, 5 ohms; and R3 and 


R4. (rheostats) about 6 ohms. 

For 199 type tubes: Rl, 45 ohms; R2, 
7 ohms; R3 and R4, 20 ohm rheostats. 
Choke coil should be able to carry 3 
amperes. 


"CHECKING UP" THOSE R.F. 
CHOKES 

A NUMBER of methods for testing 
R.F. chokes have been devised in the 
past. One of these methods w'as re¬ 
cently described in Wokld-Radio, Lon¬ 
don, England. 

Chokes may be tested for their good 
conduct by means of any controllable 
regenerative circuit covering the fre¬ 
quencies or wavelengths at which the 
choke is to be tested. In many cases a 
radio set itself can be used, but it is a 
simple matter to rig up such a circuit 
as that of Fig. 3, The tuned circuit LI. 
CT should be as efficient—free from loss 
—as possible. It will then oscillate 
very easily, with the oscillation con¬ 
denser. C2, at a low’ setting of the scale. 
The bcohinhitj of oscillation can be de¬ 
tected by listening in on a nearby re¬ 
ceiver, or by watching a meter in the 
plate circuit. 

On connecting the choke, R.F.C., across 
LI, Cl, with no additional leads (any 
that are necessary should be already in 
position) two things will happen. The 
frequency of oscillation will be shifted 
by the self-capacity or inductance, 
whichever predominates. And the 
threshold regeneration setting will be 
changed due to the loss iiitro<Iuced hy 
the choke. Both these effects should be 
small in a good choke. They can both 
be measured—the first by noting the 
shift in Cl required to restore the orig¬ 
inal frequency. If Cl has to be de¬ 
creased. then the choke is effectively a 
capacity; if increased, it is a negative 
capacity, or in other w'ords, an induct¬ 
ance. The equivalent resistance of the 
choke is estimated by comparing the 
effect on the setting of C2 with that of 
small resistors of various values. 



Fig. 3 

Testing the "choking’' ability of R.F. chokes. 



Fig. A 

A simple form of short-wave converter. 



Fig. 5 

Modernizing old Freshman receivers. 


AN EXTERNAL OSCILLATOR FOR 
SHORT WAVES 
Kenneth W, Kean 

A S MY sketch. Fig. 4. show's, very 
little needs to be done to any set 
w'itli an untuned screen-grid first stage, 
to convert it into an S.-W. superhetero¬ 
dyne. It will, perhaps, be a little 
harder, if the first stage is a 27. 

I have tried other methods of mixing 
but this is the simplest and most effi¬ 
cient. A switch to cut out the biasing 
resistor, R, might help the first-detector, 
V2. My set is a Silver-Marshall Model 
30. 

Once the liroadcast set is tuned to a 
clear channel (around 1.500 kc. if pos¬ 
sible), all the tuning is done on the 
oscillator. With the set tuned to 540 
kc. and a suitable plug-in coil used, the 
outfit becomes a broadcast superhetero¬ 
dyne and w’orks fine, too. 

The antenna stays right on the broad¬ 
cast set. 


IMPROVING OLD FRESHMAN SETS 
Clarence A. Glover 

T hose having occasion to modernize 
the old Freshman QD-16-S usually 
find that the most common complaint 
is lack of selectivity. A few’ simple 
changes will cause a vast improvement 
in this respect. 

{Continued on page 424) 
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READERS' DEPARTMENT 


A department in which the reader may exchange his thoughts and ideas with other readers. 


TETRADYNE—A LA HEISER 

Editor, RAiH<»-Citv\FT: 

About a year ago, I made the Tetra- 
dyne, model H2, which was described in 
Raiiio-Ciuft and was designed by Mr. 
H. Hill. 

I fussed with this set for almost a 
year and tried all the suggestions Mr. 
Hill could give, but I just could not 
get anything on the short waves, below 
the police band, 

I had many supers, previous to this 
one and always had good results and I 
could not understand why this one would 
not "perk,’* 

Among other things, I replaced the 
combined oscillator and first-detector 
with a separate first*detector, but this 
did not help. 

Finally, I replaced the 175 kc. I.F. 
transformers with 465 kc, coils and re¬ 
moved a few turns from the oscillator 
coils and then tried the set out on the 
25 to 45 meter band. The first station 
I picked up was London, England. 

The following are stations I have re¬ 
ceived to aate on the short waves. 


dull 

\V« v^'Tength 

Loratiftn 

11.11) 


Zeosen, Mf’r. 

IMA 


Koiii;rswnsIj‘rlhnisiMi. 

lUC 



(JSI) 

2r...%.3 


t;sa 


Da Veil try. J-;ii;r. 

CSIl 

ai.’iO 

l)nv<*ntry. Kn^'. 

MSI-; 

2.'.2S 

Dav <‘11 try. Kii;:. 

KVA 


Paris. Kianrr 

12IC<I 

LVk-10 

lUtinr, lialy 

KAO 

;J0.40 

MaUriit. 

IlIlL 

::i.20 


VKD.TU 


\Viiini[H*jr. Pan. 

VKDMW 

-1D.17 

Itn\vmanvill<‘. »‘an. 


4D.1M’. 

1 )nlI^m(>Il<IviIh^ t’aii, 


2S.27 

Uorky I'niiit. N. V. 

\v;:XAL 

. 4D.ir> 

Itoiind Driiok. N. .1. 

\vi;xi-: 

2.->.4n 

\VjiyiH\ N, .1. 

\V2XA K 

’ ::t.4o 

.'<rli4‘in‘rfatly, N. V. 

\v:tXL 

4r,.TO 

Itiiiiiiil Ili’Httk, N. .1. 

WSXAL 

, 4Jt..“iO 

Phiciuiiati. (I. 

W.'^XK 

2.'.,20 

I’itlslnir;:!!, Pa. 

WitXK 


Phit-apr. III. 

WKL’ 


Porky Point. X. V. 

WSXK 

48.80 

PiiTsliurtrli, Pa, 

\v2Xi: 

4D.02 

Way tip. X*. .1. 

\v;iXA 1 

4D..VU 

Phihulpli>liia. Pa. 


I have also heard many other stations 
whose calls I could not understand. I 
will appreciate it if you will print this 
so that Mr. Hill can see what results I 
have had with his set after getting it 
to work. 

Euwahi) M. Heisek. 
/fOM/c 2, Box 124, 
Brc* kiivUh\ Ohio, 


CASH IN "FILTERIZERS" 

The following experience of a moder¬ 
ate size radio dealer, whose shop is 
shown in Fig. A, is a splendid example 



Ffg. A 

Mr. H. I. Phillips" radio shop and truck. 


of how an enterprising dealer with ini¬ 
tiative to grasp an opportunity of serv¬ 
ing his community better, has cashed in 
during the past season selling and in¬ 
stalling aerial filterizer systems for 
eliminating noise pick-up h\j the ontenna 
}f ’ff d-in ,— lent Edito r. 

We have sold and installed over fifty 
Tobe aerial filterizers this past Fall 
and Winter and every installation that 
we have made has been highly success¬ 
ful, The customer is more than pleased 
with the reduction in radio noise. One 
particular customer of ours who bought 
a Stromherg-Carlson receiver from us 
.^ome time ago and who has been a 
chronic complainer of radio noise ever 
since said, after we had installed a 
filterizer on his premises at a cost to 
him of ^.'12.00, "For several niniitlis 1 



"And how Is Iho set golno. sir?" 
"Like an express train." 

"Er—indeed, sir?** 

"Yes, it whistles at every station!" 

(From Wireless Magazine I 


had been able to hear only one strong 
station in Hartford, The local radio 
noise blanketed all other stations. After 
you installed the filterizer, I logged 26 
stations on the receiver without any 
interference from the local radio noise," 
(The abnormal cost of $32.00 resulted 
from the necessity of shielding electrical 
equipment on the customer’s premises, 
indicating extended possibilities in radio 
noise service work.) 

In general, the cost of the aerial filter- 
izer plus its installation runs between 
$12.00 and $18.00. Filterizers can be 
installed at a smaller cost to the cus¬ 
tomer, but to give the customer the type 
of an installation that really makes a 
satisfied radio listener, takes time and a 
small bit of experimenting in each case. 
However, we have never had one case of 
radio noise that our Service Men have 
not been able to lick by the proper in¬ 
stallation of the aerial filterizer system. 

One of the outstanding means of find¬ 
ing so many prospects for the aerial sys¬ 
tem is that we pay our radio salesmen 
a commission on each filterizer kit in¬ 
stallation they sell. The salesmen un¬ 
derstand that they should try to sell a 
filterizer system with each receiver they 
sell, not only for the assurance that the 
receiver will stay sold in noisy areas, 
hut to eliminate the necessity of ex¬ 
pensive free service calls when the set 
owner is bothered with a new noise that 
may develop in a hitherto quiet neigh¬ 
borhood. 

Figures obtained show* that our sales¬ 
men were responsible for the sale of 
40% of the kits installed and that our 
radio Service Men w*ere responsible for 
the other 60%. The Service Man ob¬ 
tains splendid opportunities to talk 
confidentially and in an authoritative 
manner to customers w*hose receivers he 
services in the home. 

Harold I. Philups, 
Willimantic, Conn, 


A BOOST FOR "TALKIES" SERVICE 

Editor, Radio-Craft: 

I have just read Mr. Aaron Nadell’s 
article on servicing the talkies and wish 
to thank the staff of Radio-Craft for 
bringing this to the radio Service Man. 

For a long, long time I have been 
w*ondering whether or not we w’ould 
ever get a chance to service theater 
equipment and now it looks hopeful. 

(Continued on page 438) 
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Musical instruments of the 
"electronic" type are be¬ 
coming more and more popu¬ 
lar. This unit in the form of 
a 16' key electronic piano 
"plays" individual notes, is 
easy to build and will afford 
the builder a lot of enter¬ 
tainment. 

FRANCIS R. HARRIS 


Fig. A 

The Pianotron in operation. This musical instrument is played like an organ. 


finally the use to which we are going 
to put them this month—the production 
of a musical instrument. 


HOW TO MAKE THE 

BEGINNER'S PIANOTRON 


R adio principles anti radio parts—though the fact is not 
well known to the average radio experimenter—are 
used in many ways other than for transmission and 
reception of ])roadcast i)rograms. In fact, the latter 
use is coming to be one of the smaller fields of application. 
The identical apjiaratus and principles are used for such 
widely different purposes as measuring the thickness of paper 
to insure its uniform manufacture: counting the number of 
operations made by a machine: grading cigars according to 
color; opening and closing doors when someone approaches 
them or guarding those same doors against unauthorized 
approach: measuring the distance from ship to shore or from 
an airplane to the ground; guiding airplanes so that they 
can be safely flown and landed in a fog so dense that no 
light, however powerful, would be of the slightest use and 


A Home*Made Musical Instrument 
We have previously built a number of radio sets, each differ¬ 
ent ill design, but all having the same purpose; to take music 
from the air and reproduce it for entertainment. These sets 
all use practically the same parts arranged in different hook¬ 
ups. ll'c at'*' now golntj to «.vc those same inirta, plus a small, 
mica-type variable condenser, arranged in another hookup but 
this time we will have not a reproducing instrument, but one 
which will allow us to create our own music. 

However, it will be, to all intents, a radio set—just like the 
others, depending upon the same jirinciples of vacuum tube 
circuits which underlie their action. Ueniemher the super¬ 
heterodyne we built, and the explanation of how it worked? 
Remeiuber how we demonstrated the lieterodyne action by 
producing squeals between a regular broadcast frequency and 



The ichematic circuit of Ihe instrument. It will be seen that It Is fundamentally made up of two R-F. oscillators and an audio amplifier. 
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WHAT WILL THIS 
“PIANOTRON" 
COST ME TO MAKE? 

For the man who has been fol¬ 
lowing the series of beginner's 
arficles, the entire cost will be 
less than $2.00 for a semi-vari¬ 
able condenser, and some wood 
and sheet metal for the panel 
and sub-panel. All other parts 
will be on hand if previous Be¬ 
ginner's articles have been fol¬ 
lowed. 

For the man who has not con¬ 
structed the previous Beginner's 
units, the cost will, of course, be 
higher. But even here, the 
amusement and education that 
will be derived will be well worth 
^he small cost. 


Fig. B 

The rear view showing the locations of all the parts and the details of the key board. 


I hat of our sui)er*R oscillator? (Radio- 
Chaft, Sei)tember, 193:i, page ItJO.— Tech- 
•n'lCaJ lull tor,) Of course in the design 
of a radio receiver Lhe presence of such scpieals is very un- 
(lesiralile and every effort is made to keep them out but in 
the luescnt case the operation of our apparatus d*‘peuds upon 
their presence. 

There used lo be an old joke about the Chicago meat packers 
who used every part of the i)ig but his srpieal; we are going 
them one belter, we are going to use every part of a ladio 
set—including the squeal! 

Principles 

Suppose we set up two It.F. oscillators and couple them 
through a common circtiit into an ampliner tube feeding a 
loudsi^eaker. If we tune these oscillators so that they are 


oscillating at exactly the same frequency there wilt ho no 
heal between them and hence no sound in the loudspeaker. 
If, however, wo tune one of the oscillators to a freciuency 
differing by tiO cycles i)er second from the other we will 
immediately hear a 60 cycle tone in the loudspeaker. This 
same thing will occur for any difference between the two 
frctiueneies so long as the difference frequency is audible. 

Having a means of producing an audible tone of any i)itch 
we desire, all we need to make a musical instrunnmt is some 
way of conveniently j)rodncing these tones in steps corre- 
Rpoiiding to the musical scale in any definite sequence we 
desire—either as full notes, or in combination with half-notes. 

(Contijiued on page 132) 



Keys 


SLIDE IN AND 
OUT TO TUNE 


ATJERY 

SOCKET 


16TUNING 
CONDENSERS 



Fig. 2 

The picture diagram of the Pianotroo, which the beginner will find easier to follow than the schematic circuit. 
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HOW TO MAKE 

A MODERN 
CAR RADIO SET 

An "honest to goodness" 7-tube superheterodyne receiver 
which includes all the latest features such as A.V.C., remote 
control, push-pull A.F. amplification, tone control and "B" 
power from a motor-generator. Although descriptions of 
auto - radio receivers have appeared in past issues of 
RADIO-CRAFT, none have contained the concise details of 
this one. Part I discussed the mechanical construction; the 
electrical details, plus coil data appear here in the conclud¬ 
ing article. Part II. 

PART II HEINZ A. MUELLER 



Fig. A 

One model of the car radio. 


T O CONTINUE the design of the 
auto radio receiver which we be¬ 
gan in the last issue. Fig. 15 shows 
a general wiring diagram of the 
complete set and all the accessories. 
The radio set consists of 7 tubes used 
as follows: one type 39 tube as first 
II.F. amplifier, one type 39 tube as a 
combination first-detector and oscillator, 
one type 39 tube in the I.F. stage, one 


type 85 tube as a combination second- 
detector and A.V\C,. one type 37 tube 
in the first A.F. stage, and two type 89 
tubes in push-pull as second (output) 
A.F. stage. 

Wiring the Chassis 
The whole wiring job of the chassis 
can easily be accomplished by following 
the connections shown on this general 


wiring diagram and adhering strictly 
to all resistor and condenser values 
specified. Connect the wiring to the 
chassis socket as shown in Fig. 9 (shown 
last month) where the back view of the 
socket is given—the actual view of the 
socket when looking into the chassis. 
The cables as specified in the parts list 
are also shown in the general wiring 
diagram and all the accessories such as 



Flfl. 15 

Schematic circuit of the automotive superheterodyne, showing the cable wiring to the motor-generator, car battery and aerial. 
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ih© remote control unit, Fig. 16, the 
speaker unit. Fig. 17, and the plug and 
socket drawing, Fig. 9. are combined as 
one unit on the general wiring diagram. 

From the remote control box, one 
cable is connected to the ammeter and 
one cable with three wires is brought 
from the remote control junction box 
to the plug. From the plug, one cable 
with two wires is shown going to the 
motor-generator and one cable with 
three wires is connected with the 
speaker. Another cable with one wire 
makes connection between the remote 
control and speaker. When making con¬ 
nections to the cables, tie all the cable 
shields together and securely ground 
the shields. 

When making the coil connections, 
refer to Fig. 18 where all the coils are 
shown and their respective connections 
explained either by color code or num¬ 
bering. A study of this drawing should 
answer any question better than words. 
Figure 19 shows the composite LF. oscil¬ 
lator coil (P-20); Fig. 20 shows the 
antenna, R.F. and I.F. Coils, parts Nos. 
18, 19, and 20, respectively. 

Referring again to Fig. 17 it will be 
noticed that the tone control consists 
of one .15-meg. variable resistor in con¬ 
junction with a .02-mf. condenser. The 
variable resistor can either be mounted 
directly on the speaker box, or by means 
of the bracket shown in Fig. 21; the 
tone control can be mounted underneath 
the instrument board of the car, thus 
making the operation of the tone con¬ 
trol easily accessible for the driver. 

Figure 22 shows a proposed installa¬ 
tion of the entire unit and accessories 
in the car. The chassis, together with 
the chassis box are mounted under the 
rear floor. However, in certain instances 
the chassis box can also be mounted 
under the rear seat. The mounting is 
done by cutting a hole in the floor board 
to provide an opening for the box. When 
making this hole be sure to make hole 
not larger than the actual perimeter of 
the box itself. After putting the box in 
place, mark the four corner holes and 
the box cover holes. Then drill the four 
corner holes through and countersink 
the other markings to make clearance 
for the 8-32 bushings on the box itself, 
thus assuring a flat seating of the box 
rim on the floor board. The chassis box 
is then fastened to the floor board at the 
four corner holes with round head bolts. 
(The same also applies to the motor- 
generator box if one is used.) The 
chassis is then placed in the box, and 
the packing and box cover are put over 
it. After the boxes are assembled in 
the car and all the adjustments on coils, 
as well as trimming condensers are 
made, close the boxes with the covers 
and the car carpet can now be put over 
the floor again, making the whole in¬ 
stallation invisible to passengers. The 
remote control can be secured to the 
steering rod, the speaker can be placed 
on the dash board or wiierever desired 
and the remote control junction box 
placed in one corner of the front com- 
{Continued on page 426) 



Fig. 16, top; Fig. 17. bottom. 
Speaker and remote control wiring details. 



Fig. 18 

Connections for the aerial, R.F. and I.F. Colls. 



Fig. 19 

Constructional details for the composite I.F. and oscillator tuning coil unit. 



Fig. 20 

Constructional details for making the antenna, R.F. and I.F. coupling coils. 
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SERVICING 
THE "TALKIES" 

In the November, 1933 issue of RADIO-CRAFT we announced this new series. In the 
present article the author continues his preceding detailed discussion of a representative 
sound talking motion picture installation—the "talkies” system of a Metropolitan theatre. 

PART III AARON NADELL 


T HE3 preceding installment of this series pictured a 
theatre sound installation, rather larger than the typi¬ 
cal system, but one that contains almost every type of 
sound apparatus likely to be found in a theatre. A 
portion of the equipment shown in those pictures was de¬ 
scribed at that time. 

Before going on to describe the rest of this installation, 
however, it should be helpful to present a diagram of the 
elementary relations between the various portions of the 
system. Such a diagram. Fig. 3, accompanies this article—a 
block schematic, showing in outline how the different parts 
of the installation are hooked together. Only “speech** lines 
are shown; the power supplies are omitted to avoid con¬ 
fusion, but are mentioned in the description below. Also 
in the interests of simplicity, the four emergency amplifiers 
are left out of the block schematic; they switch into the 
“synch.'iion synch.-announcing” panel at one end, and to the 
matching auto-transformer at the other. 

By referring Fig. 3 to the illustrations previously shown, 
the reader will readily note that the electrical sequence of 
the apparatus, as drawn here, has very little to do with the 
physical distribution of the various parts. Those parts are 
scattered about the projection room, and other rooms adjoin¬ 
ing it, as Convenience of operation dictates, and are wired 


IN SUCCEEDING ISSUES-- 

Mr. Nadell will continue his discussion of this timely 

subject. The topics will include— 

(1) A continuation of the description of theatre 
sound equipment from a semi-technical point of 
view. 

(2) An expose of the problems, functions and psy¬ 
chology of the theater manager. 

(3) An outline of the background, psychology and 
problems of the average projectionist (without 
whose cooperation the radio man can get no¬ 
where). 

(4) A detailed analysis of the conditions under which 
the Service Man can offer superior service and 
assistance to the theatre. 

(5) Suggestions of methods of sales approach to 
both manager and projectionists that will pro¬ 
duce results. 


to one another mostly through conduit and a central connec¬ 
tion box. Because of their positions, and the netw’ork of 
conduit interconnections, these scattered parts often create 
an impression of complexity and confusion that in fact does 
not exist, the reader will agree that nothing could be simpler 
or more straight-forward than the actual relationship shown 
in the block schematic. That schematic should be compared 
carefully with the pictures printed last month, and with the 
written description that follows. 

iContinu*'(} on patje 43-1) 



Flo- 3 

TTid sequence of units In th« sound system shown last month. Three projectors are used, feeding Into a common power amplifier unit. 
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Fig. C 

Various types of A.F. transformer components and the assembly of these units. 


A. F. TRANSFORMERS 

Although past issues of RADIO¬ 
CRAFT have contained consider¬ 
able information concerning the 
design and construction of A-F. 
transformers, a good part of this 
Information has been entirely 
theoretical. Consequently, this 
article by Mr. Lester H. Carr 
will be of exceptional interest, 
since it combines the theoretical 
and practical viewpoints. 


HOW TO MAKE YOUR OWN 

TRANSFORMERS 

AND CHOKES 


PART II 


LESTER H. CARR* 


T he design and construction of A.F, 
transformers vary greatly from 
that of power transformers. Audio 
transformers must pass a wide 
range of fretiuencies (evenly) while 
power transformers work on a single 
frequency. The losses in A.F. units are 
very serious because they vary with fre- 
(luency thus causing poor frequency 
characieristics. The loss in core ma¬ 
terial is due to eddy currents and to 
hysteresis. The eddy currents vary 
as Fii, and where B is core flux 
density, P is frequency, and t is the 
thickness of laminations. The hysteresis 
loss varies with B».« and P. From this 
we can see that the loss increases rap¬ 
idly at the higher frequencies, also that 
the flux density should be kept low and 
that thin laminations should be used. 
It is needless to say that the highest 
grade of transformer steel should he 
used if the transformers are to have an 
even response up to high audible fre¬ 
quencies. The flux density should be 
kept low not only for the purpose of 
keeping the eddy currents down, but 
also to prevent any saturation which 
would cause harmonics to be generated 
in the transformer output. This can be 
accomplished by having a large core. 
Because small air gaps at the butt joints 
tend to prevent saturation, these joints 
are preferable where a considerable 
amount of D.C. is flowing in the trans¬ 
former w‘inding. 

•CoDsultant Eogineer, Franklin Transformer 
Company. 


Two Important Factors 

There are two very important factors 
to be considered in building the wind¬ 
ings of A.F. units. First, the primary 
and secondary windings should have 
very close proximity to prevent too much 
flux leakage; and second, the capacity 
across the windings due to capacity be¬ 
tween turns should be kept at a small 
value. 

This shunt capacity (the sum of the 
inter-turn capacities) not only tends to 
attenuate the high frequencies but also 
forms a series resonant circuit with the 
leakage reactance which results in a 
peak of high magnitude in the frequency 
characteristic at this resonant point. In 
high-grade audio transformers this reso¬ 
nant point is raised to as high as 20,000 
cycles by keeping the above mentioned 
factors low, while in poor units this is 
sometimes as low as 4,000 cycles. Re¬ 
gardless of the fact that the amplitude 
of this resonant peak can be lowered by 
using more resistance in the secondary 
winding, it is important to keep this 
resonant point at a high fretiuency, be¬ 
cause, above the resonant frequency, the 
winding acts like a condenser and the 
response drops off rapidly. It is very 
desirable to use “pi" windings when pos¬ 
sible, along with double silk or cotton 
covered wire in coil construction, to 
limit the coil capacity. 

It might be w^ell to mention here the 
different methods of shielding used in 
transformer construction. A static 
Shield consisting of a strip of thin cop¬ 


per between the primary and secondary 
prevents any rirrtrosfatic coupling be¬ 
tween the two Coils. This is an impor¬ 
tant feature in A.F. transformers such 
as those used in the input and output 
circuits of P.A. ainpliflers or other equip¬ 
ment located where surrounding inter¬ 
ference often causes the equipment to he 
unstable and noisy. Such construction 
is also of great importance in radio 
transmitters to prevent R.F. voltages 
from feeding back into the speech equip¬ 
ment where it would cause undesirable 
effects. 

In addition to the static shield is a 
mafjnetic shield consisting of a high- 
permeability metal box which encases 
the whole transformer. With this fea¬ 
ture the unit can operate in a high mag¬ 
netic field without any injurious results. 

Core Material 

Turning now to the consideration of 
high-grade commercial A.F. transform¬ 
ers in use at the present time, we find 
that the cores of such units are not of 
the ordinary silicon steel type but are 
an alloy of steel and nickel. This kind 
of core has a very low loss and a high 
permeability making it possible to de¬ 
crease the number of turns greatly and 
still have the correct inductance. 

By thus decreasing the number of 
turns in a winding the effective capac¬ 
ity of the w'iiiding is decreased, thus 
raising the high-frequency response. 
Further, all units except those to be 
{Continued on page 42S) 
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Fig. 1 

Schematic circuit of the Ultra-Modern Set Analyzer. Resistance values to a megohm, current to 0.5-A., and potential to 1000 V. are read on one meter. 


HOW TO MAKE AND OPERATE AN 

ULTRA-MODERN SET ANALYZER 


Details of a valuable service tool. Only one meter for internal and external set and tube 
tests. Ranges: I ohm to I megohm; 5 to 1000 V., A.C. or D.C.; I to 500 ma., A.C. or D.C. 



Flo. A 

AbovCi rear view and, below* front view of the analyzer. 


—CHARLES 

SICURANZA 

HERE are, at the present time, 
many good set analyzers on the 

market. All of them possess some good feature, and 
also some particular feature which is riot so good. 
Some are too bulky or too heavy to carry around; some 
Iiave inadequate meter ranges; some are too frail to stand 
the abuse of constant service, etc. 

After having tried seven commercial makes of analyzers 
in the past four years, learning, through the medium of 
testing and repairing over 4,000 sets, just what an analyzer 
should and should not do, the author decided to develop his 
own. The completed instrument, illustrated in Fig, A and 
shown by diagram in Fig. 1. possesses the following features: 

Only one meter to read. 

Voltage and current tests on all tube elements. 

Rointto-point resistance tests using the analyzer cable, 
with a resistance range of 1 ohm to 1 niegolini. 

All tube elements can be measured with a variable range 
of 5 V. to 1000 V. on A.C. or D.C. 

All tube elements (except heater) can be measured for 
current with a variable range of 1 ma. up to 500 ma. 

All ranges are available externally through 5 pin jacks on 
the analyzer panel; 2 jacks are used for resistance measure¬ 
ments. 

No external batteries are required for the high-resistance 
range. 

The output range is from 5 V. to 100 V.; the meter is 
isolated from by a condenser. 

(Continued on page 425) 
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CIRCUITS — INSTRUMENTS 


SYSTEMS — TOOLS 


COMPONENTS 


Recently granted patents are here 
described for wide-awake radio men. 


NEW PATENTS 


1,920,194. Frequency Multiplier 
This is a friMniciicy multiply in;: 
an‘jin;:(‘im'nt of a dovire 

to wliiclj a transmitted freipifiuy 
is suiiplied. liavintf a nunilier of 
stages eonnerted in "easeade” and 
ea«‘li .stage inehnliiig an aniplitier, 
a fi'oqueiiey multiplier (requiring 
a minimum amount of energy for 
its operation, cimneeted to ttie 
output circuit of the amplitierl 
and an interference eliminator 
coupled to the output of the cir¬ 
cuit of the multiplier and sup* 
pivsslng pra<‘tically all frctiuen- 
cies except a linrmonic of the 
fro(iuency impressed on the input 
of the multiplier. 



1,920,576. Combined Amplifying 
and Rectifying System 
A rectifying and amplifying cir¬ 
cuit including an audion liaving 
grid and plate electrodes, a two- 
part catliode emitter and a heater 
for the emitter (the heater being 
adapted to be comiected directl.v 
to a source of a bigli re¬ 

sistance conni'cted acro.ss the 
heater, an Input circuit including 
the grid w'hicli is connected to the 
approximate renter of the rr'iist- 
anee. a connection between tlie 
two parts of tbe cathode includ¬ 
ing a high resistance and an out¬ 
put circuit inrlitding n crmnoction 
from the plate to the approximate 
center of the second resistance, 
wliereby the A.^:. is fully rectitied 



1,921.226. A Circuit for Balancing 
Out Internal Noises 
A vacuum tube signal receiving 
system liaving an IC.K. amplifying 
section, a detector stage and a 
re.sistance-conplcd A.K ampliiier: 
the amplifying unit.s having a 
common plate circuit return in¬ 
cluding a relatividy low resistance 
and the detector stage having a 
plate circuit return including a 
relatively liigh resistance. In ad¬ 
dition. a device for supplying the 
plate cireuit.s and with which 
is subject to occasional variations 
and wiilch tends to create dis¬ 
turbing variations in the plate 
circuits: and a means for causing 
the variations applied to the 


•Compiled by Patent A Technical 
Information Service, Washing¬ 
ton, D.C. 


earlier stages to be carried for¬ 
ward tlirongli the interstage 
couplings, tlierehy nffecting the 
grids of the later stages in such 
a w^ay that tlie opposing effects 
iM'ar sucli relation to one all¬ 
ot lier tliat disturbing variations 
in the output circuit are sub¬ 
stantially eliminated. 



1,920,665. Symmetrical Loop 
Receiver 

A method of developing oscil¬ 
lations consisting of balancing 
the oscillations in a loop by divid¬ 
ing the lottp into symmetrica 1 cir¬ 
cuits. conducting the oscillations 
from either side of the loop to an 
element of a vacuum tube and l»,v- 
passing part of the oseitlations to 
a different (dement of another 
tube, whereby ttie local oscilla¬ 
tions set up* by either tuI>o are 
neutralized. 



1.921.117. Wavemeter for 
Ultra-Short Waves 
A micro-ray wave meter con¬ 
taining two sections of trans¬ 
mission line of tix(-d longtli and 
a section of transmission line of 
variable length between the two 
fixed sections, in wiiicli for tlie 
range of frequency to In* meas¬ 
ured) the characteristic impedance 
of the variable length section is 
large compared to that of either 
fixed length section. The length 
of the intermediate section is ad- 
ju.stahle to indicate tlie lengtli of 
the wave being measured. 


u 

1 

^ 1 

r^-— 


1,922,290. Detection of 
Frrauency-Modulated Signals 
A system for detecting fre- 
qiiem-y-inodulatcd waves (-oinpris- 
ing a pair of vacuum tubes each 
having an anode, a cathode and 
a Control electrode: a reactance 
connected between the control 
electrode and cathode of each of 
the tubes, a long transmission 
line coupled to one of these re¬ 
actances for causing one of the 
tubes to operate at a frequency 
to one side of a mean desired 


operating frequency : another long 
transinUsion liin* coupled to the 
other 1 ‘cactaiice for causing tbe 
other electron discliarge device to 
operate at a frequency on the 
other side (rf tlic desii‘(*d in(*an 
operating frequency : cmipling be- 
twei'u tlie tiilws so tluit tliey 
operate at tin* nu'an operating fre- 
(lueiicy, and iirovlsion for appl.v- 
iiig frcquency-niodulal(Ml signals to 
the tubes, reiid<M‘iiig them rela¬ 
tively more or less conductive in 
accordance with the frcfiuency of 
the signals. 



1,921,476. Relaxation Oscillator 
and Amplifier System 
.Vn oscillator system for gen¬ 
erating electrical oscillations con¬ 
taining a thermionic tube haring 
a catliode. an anode, an inner 
grid, a central grid and an outer 
grid : a circuit arrangement in¬ 
cluding impedance elements inter¬ 
connecting the catliode, anode and 
central grid ,‘ind outer grid for 
the generation of oscillations and 
a device for supplying a biasing 
potential to tlie inner grid to 
prevent the tube from operating 
at the point of saturation. 



1.921,501, Piezoelectric Oscillation 
Generator 

.V generator of electrical oscil¬ 
lations (Munprising a piezoelectric 
clement and support, an ainpliti- 
cjition system and a magnetic re¬ 
producer. The hitter is acoustic¬ 
ally coupled to the piezoelectric 
element for applying sound Ira- 
pnlsi's against tin" piezoelectric 
crystal element in synchronism 
with the electrical impulses gen¬ 
eral (Ml li.v the piezoelectric ele¬ 
ment. for reenforcing the vllira- 
tions of the piezoelectric crystal 
fre(|uciicy. 



1,924.S03. Loudspeaker 
An acoustic diaphragm com¬ 
posed of loosely woven material 
having its interstices filled with 
a stiffening agent and having its 


surface covered with a mixture of 
powdered metal and finely divid(d 
graphite in a suitable binder. 



1,922.008. A Novel Floor-Mount 
Radio Set 

A portable radio receiver in a 
caldiiet setting directly on the 
fio(>r; a tuning device in the con¬ 
tainer, controlled by an extended 
knoll positioned above tbe con¬ 
tainer at a level convenient for 
the hand of a person standing, 
sitting or reclining. The tuning 
controls are located in an ex¬ 
tension projecting above the cab¬ 
inet. of sulistantially less cross- 
seed ional area than the cabinet. 
An enlargement at the upper end 
of tli(‘ extension contains an indi¬ 
cating diaL 



ANEW 

DEPARTMENT 

Patent specifications (Jlsclose 
to the trained investigator 
many profitable ideas. How¬ 
ever, they are couched in 
terms that confuse the average 
technician, 

RADIO - CRAFT therefore 
has arranged to present in 
these columns lucid excerpts 
of interesting patents that 
have been recently granted. 

Inquiries concerning patent 
law, etc^ are invited. 
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MAKING — 

A DIODE 
MULTIMETER 

BERT BETHIANY, JR. 


FEATURES: 

MEASURES A.C. (R.F.) 0 +o 0.5- and 5 milli- 

and D.C. operating volt- amps. Most technicians 
ages from 0 to 500; have all the necessary 
and current values from components on hand. 


Detailed directions for building a multi¬ 
meter with a sensitivity of about 5,000 ohms 
per volt. This design permits accurate 
voltage readings to be obtained in operat¬ 
ing high-resistance circuits. 



Fig. A 

View of the ‘*$.000 ohms per volt** meter. 


T his instrument measures A.C. volt¬ 
ages from 0 to 500 V.; D.C. volt* 
ages from 0 to 500 V.» and direct 
current from 0 to 0.5- and 5 milli- 
amps. (the former figure may be taken 
as 500 microamps., and the latter, 6,000 
microanips.) 

For D.C. voltages, the meter imposes 
a constant load of 1. megohm on the 
circuit being measured. This is about 
5,000 ohms per volt at ordinary radio set 
voltages of 200 or 250 V. For A.C., the 
load is approximately the value of 
resistor R, that is i^-megohm. 

The instrument, shown in Fig. A, is 
accurate, easily built, and the parts cost 
only about $12.00. 

In the D.C. section, an accurate meter 
and resistor measure directly the volt¬ 
age or current, as shown in Fig. 1. In 
the A.C. part, this same resistor and 
meter used with a type 37 tube form 
a diode rectifier type of meter. The 
diode current read on the meter is di¬ 
rectly proportional to the A.C. voltage 
impressed on diode-connected tube VI. 

Construction 

The case and the filament transformer 
were taken from an old 90 V. "B” elim¬ 
inator, found in the junk box. The 
case measures 6x6x3 ins. wide and 
contains the 37 tube and socket, the 
condenser, C, and the transformer. Only 
the primary and filament windings of 
the latter are used. 

On the 3 X 5 in. bakelite panel, which 
is separated one inch from the case by 
four pieces of brass tubing, are mounted 
the shunt resistor R2 and its switch 
Sw2, the diode resistor Rl, the mica 
condenser C2, which is used to bypass 


any inductive effect of C, at R.F„ and 
the binding posts. The portable 0 to 
500 microampere meter is connected to 
the two binding posts at the bottom of 
the panel. The panel layout and a 
graph for A.C. readings are shown in 
Fig. 2. 

The binding post marked -{-Com. is 
common for all readings and is positive 
for D.C. readings. The 37 tube is used 
for A.C. readings only. 

The meter shunt resistor, R2, is a 
10 ohm filament resistor, it is adjusted 
by connecting a .1-meg. resistor in series 
with a 45 V. “B** battery, to the — I and 
-j-Com. posts; the reading should be 
about 450 microanips. Switch Sw2 
should then be thrown to the 0 to 6 ma. 
position and the shunt resistor varied 
until the meter reads 1/10 of its former 
value; the resistor is then fixed at this 
value. 

Incidentally, when reading voltages 
which 7)1 igfit be greater than 500 V. be 
sure to get the reading first on the 0 
to 5 ma. range, then switch to the lower 
range. 

With the input connected to —D.C.V., 
and the switch, Sw.2, in the 0 to 5 ma. 
position, the meter reads 0 to 5,000 V,; 
the accuracy depends upon the care 
taken in adjusting the shunt resistor. 

D.C. Readings 

The D.C. voltage readings are ex¬ 
actly the same as the scale of the meter; 
that is, if the meter reads 130, the volt¬ 
age is 130 V., etc. 

The direct current readings are the 
same as indicated by the meter scale 
for the 0 to 600 microamp. range and 
are 10 times the scale reading for the 
0 to 6 ma. range. 


, A.C. Voltage 

The meter must be calibrated for A.C. 
voltages. This is done by connecting 
the binding posts marked A.C.V. and 
-f Com. to the 110 V. A.C. line. A read¬ 
ing of 120 to 150 microamps, results, 
depending upon the tube used and the 
line voltage. 

Since the line voltage is usually 
known or can be easily determined, then 
(Vonthiurd on page 419) 
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A NEON-TYPE, METERLESS CHECKER 


Past issues of RADIO-CRAFT have described meterless tube 
checkers, direct- or "English-reading" tube checkers, and 
the "column of light" design of neon tube and its char¬ 
acteristics, but it has remained for a progressive instrument 
manufacturer to market a service unit incorporating all of 
these new ideas. The height of a column of neon light indi¬ 
cates the relative worth of a tube. 



C. H. HOCKNER* 


Fig. A 

Front view of the *‘neon’’ tester. 


R adio Service Men as well as deal¬ 
ers have long felt the need of a 
reliable and accurate low price 
“English reading** tube tester 
which would withstand the rapid 
changes in tube specifications and num< 
bers. To produce a tester to meet this 
demand, research was started months 
ago and resulted in the development of 
the neon tube as a means of testing 
vacuum tul)es. The exterior and interior 
of this new tube tester are shown in 
Figs. A and B respectively. 

This neon vacuum tube tester utilizes 
a special neon glow discharge lamp, 
operating on 2 to 11 ma. at 86 V., to 
indicate the value of tubes, instead of 
using a meter. A column of light 
travels along the cathode of the neon 
tube much in the manner of a ther¬ 
mometer and an accurate reading is 
obtained from a vertical, “English read¬ 
ing** scale. Different voltages are ap¬ 
plied to the eight sockets through a 
simple switch arrangement and a vari¬ 
able shunt resistor set at predetermined 
points, according to the tube to be 
tested as shown in Fig. 1. This enables 
the tester to give an “English reading*’ 
test to tubes up to and including the 
25 V. series. This arrangement makes 
it possible to test the many tubes in 
present use, and in addition, tubes to 
be developed in the future. 

Operation Methods 
Socket No. 1 is used to test all triode 
tubes and socket No. 2, all rectifiers. 
In the plate circuit of socket No. 2, a 
1,500 ohm resistor is placed to equal¬ 
ize the “English reading** circuit as the 
rectifier tubes have a higher current 
drain. Each plate of the rectifier tube 
is tested by tying the grid and plate of 
this socket to a single-pole double-throw 
switch Sw.7. Socket No. 3 checks five 
prong tubes, a switch, Sw.l, is provided 
to return the cathode to ground or to 
plate, to check pentodes, type 33 or 47. 
An additional switch. Sw.2, ties grid to 
plate to check all screen-grid and R.F. 
pentode tubes. Socket No. 4 is used to 
test duodiode, class B and all full-wave 


♦Engineer, Acme ¥fg. Co., Inc. 


detector tubes such as Wunderlich and 
KR22. The same switch which is used to 
tie cathode to plate is ganged with an¬ 
other switch to tie plate to cathode, and 
suppressor to ground potential. Socket 
No. 5 is used to test all 6 prong pentodes 
where control is returned to a prong 
at the base. Socket No. 6 checks all 
6 prong R.F. pentodes which have the 
control-grid at the top. Socket No. 7 
is for all small base 7 prong tubes and 
socket No. 8 is also a 7 prong socket 
taking the large base 7 prong tubes such 
as 59 and Arcturus PZH. 

The power transformer Is tapped for 
the following voltages: 1.5, 2.6, 6, 12. 
and 25. Any of these voltages may be 
applied to the various sockets through 
a 5-position control switch, Sw.3. A 230 
V. winding is provided for plate voltage. 
“English reading*’ is obtained by a vari¬ 
able shunt resistor across the neon tube. 

To check leakage between filament 
and cathode an additional single-pole 
single-throw switch of the push-button 
type is provided. One pole of this switch 
connects to all cathodes and another 
pole to ground potential. If, on break¬ 
ing this switch, the neon tube still 
glows it shows filament-cathode leakage. 

(Conthiucff Ofi paov 4391 



Fig. B 

Interior view. Note neon tube. 



Fig, 2 

Panel lettering. Refer to Table 1. 
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Radio Service Data Sheet 


MIDWEST MODEL 16-34 SUPER-DE LUXE 16-TUBE ALL-WAVE SUPERHETERODYNE 


(Incorporates 5>band reception from 9 to 2>000 meters: 


interstation noise suppression; 


amplified A,V.C.: and *'ielect-o-band” tuning.) 


This superheterodyne operates at an IJ-'. 
of 450 kc. The amplifier is peaked on out¬ 
put developed in A.t\ and not on A.V.O, 
vnitat'e as riist^tinarily used. The tulM’ lay¬ 
out is shown in detail A. 

The A.V.r. amplifier transformer, the 
small single tune<l transformer, is peaked at 
niiuimnm trimming, hearing in mind that 
the loeal station used is not too powerful 
to ride over th<‘ A.V.C. action. 

The U.K. amplifier and mixer adjustments 
are also made ini the A.K. output. 

Tone coutr<d aetion is as follows-duo 
to the ntitomatle tone <-ompensation In the 
reeeivtT the tone e«nitrol has little effeet at 
low volume levels, hut is very effective at 
high volume. The tone at low volume is 
taken care of automatieally. 

To align the ‘’A’* eireuit. tune on the “A** 
broadcast hand to some weak, distant sta¬ 
tion in the regitin of 1.450 ke, ,\<ijiist trim¬ 
mers marked “A“ ha ml trimmer in the K.F. 
seetloii. and “A” hand trimmer in the mixer 
sreti<m. shown In detail illustration H, until 
the station comes in with maximum volume. 

The values of the components arc as fol¬ 
lows : 

t'lA, r4fi 047—250 mmf.; Cl. Oil, 02:1 
—M> mmf.: 02. orl. OS, 09, 019. C21. C38, 
• '40, 042. 043. 045. 040. C49A. C49B, C50. 
051. 054. 057. 059. Od>lA, Otlfi—SO mmf.: 
i'4. (Ti. OO, t'12. 014. Cie. 019. 024, 025, 
4'2«>--.05 mf.: 07. 4'20. 3(15 mmf.; 

OlO. OIR. 043A—25 mmf.; 022—.1-inf. : 
('29—100 mmf.; O30—320 mmf.; ('31—720 
mmf.: ('32—.003 mf.: ('33—500 mmf.; (’34 
—.002 mf.; 0;i(>- .04 mf.: ('52—.01 mf,; 
0.5,3. ('.5.5—25 nif. ; 0.53.\—10 mf. ; C5(»—- 
12 mf.; ('5S—1 mf.; ('01. 002 .(Mil mf.: 
('04, 005. COG—8 mf.: 007—.25 mf. 

RIA. R3. R12. R14. R17. R22—5.000 ohms; 
Rl—75.000 ohms: U2, RS, R13, Rl(>^-.2- 
meg. ; lU R2<). R30. U32. R;:2A. lUO— 

50.000 ohms; R.5. RH. R34—15,000 ohms; 
Rl, R23. R20. R27. R27A. R29—..5-meg.; 
R9—I.OOO ohms: RIO, R.33. R:LS—10,000 
ohms: R12A. R24, R25. R27n. R39—.1- 
meg.; R15. 1{18—.3meg.; R19. R:;0, K:'.0.\— 
52.000 ohms; R21. U2IA—4.000 olurs ; R28 
—.5-meg. Volume Control; 1{31—700 ohms. 

Tube operating voltages arc as follows: 


Tube 

Plate 

s.-<;. 

Sup.-C, 

('.-4i. 

Type 

Volts 

Volts 

Volts 

Volts 

VI 

240 

125 

, , 

5+ A.V.C. 

V2* 

2:10 

50 

3 


V3 

125 

,, 



V4 

2:‘.o 

00 


5+ A.V.C. 

V5 

230 

125 


5+ A.V.('. 

VO 

230 

125 

. . 


V7 

—20 

—20 



V8 

0 




\'9 

170 




VIO 

170 




Vll 

170 




VI2 

240 



On 

VI3 

240 



t\it 

VI4 

240 



(hi 

VI5 

240 



»i0 

VIO 

.375 





»♦ I Suppressor-grid voltage, V2. 3 V. 
Readings taken with Stat-o-mit and volume 
control full on. 

3'iie ‘ K” hand. The lower center knob 
Is the ha ml selector. When the switch is 
in the extreme left position, the haml cov¬ 
ered will he ahmit 1.50 ke. to about 730 kc. 
'I'his hand includes the Kuropean long-wave 
stations, ships, aviation and weatlier sta¬ 
tions. 

'J tie “A” Rand. When the switch is ro¬ 
tated one not ell to the right the hand eoN- 
ered will lie from 53o to 1,.500 ke. This is 
the regular .\meriean lu'oadeast hand. 

“L” Rand. If the switch is rotated into 
the third position the range will lie from 
ahont 1.5 to 4.1 megacycles, covering police, 
amateurs, television and airplane stations. 

‘•.M” Rand. With the switch in the fourth 
position tile range will he from about 4,1 
lUegac.vcleH to 11.7 megneyeles. Tins covers 
the commercial, foreign anuitenr.s. American, 
Oanadian and South American stations. 

“U” Rand. When the switeli is rotated 
to the extreme right, the l>and will he from 
aiiont 11.7 to 3:i megacycles. ’Phis covers 
amateurs and ultra-short-wave stations. 

Tin* procedure in redueing any slight 
background that may he heard is to sliglitly 
twist 3’1 on its single iiearing, us shown in 
illustration 0. 
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KADEHE MODELS A AND B, 5-TUBE A.C.-D.C. SUPERHETERODYNE 

(Incorporates short- and broadcast-band reception; A.V.C.; uses the new tubes 6A7, 6B7, 6D6, 43 and 25Z5*) 


Tube operating voltages for this sot are 
given in the detail illustration. The cabi¬ 
net of the model A set is of molded hake- 
llte; the model 15 receiver, illustrated, is 
made of wood and on the style of one of 
the structures at Chicago’s Century of 
Trogress. 

Tiie components have the following 
values: Condenser 1C mmf.; C5, 7J50 
mmf.; CC, C7, CS, C9. .15-, .05-, ,05-. .OOC- 
mf., in one condenser block: C12, C17. t”-l. 
C22, .1.5-, .05-, .05-, .OOC-mf., in one conden¬ 
ser block: t'15, t'lC, :»50 mmf.; C18. .00:5- 
nif.: CIO. t'20, .01-, .08-mf., in one block : 
C23, 24 mf, 

Uesistors Rl, R7. RO (volume control), 
.25-meg,; R2, R5, 50,000 ohms: RH, 140 
ohms; RO, RIO. 1 meg,: K8, .50,000 ohms 
(tone control) ; Rll, ICO ohm power cord: 
R12, 20 ohms. 

Low sensitivity is generally caused by a 
poor CA7. Microphonic howi and tendency 
to overload or bo critical in tuning may be 
caused by the CRT. i^ow’ plate voltages 
where there is no defect in the set indicate 
a weak 25Z5. 

(;reatest sensitivity and volume are ob¬ 
tained when a sHglit amount of regenera¬ 
tion is Introduced. This Is controlled by 
altering the position of the braided shield 
covering the CDG grid wire. 

The I.F. is 2C2,5 k<',: align the broadcast 
band on 550, 1000 and 1,.500 kc, A w'eak 
signal is necessary to get below the action 
level of the A.V.C. circuit. 

Since this model uses an A.V.C. tube it 
is impractical to use the conventional A.C. 
output meter in the output circuit when 
balancing the set. In.stead, a microammeter 
W’ith a range up to ,50 mlcro-A. is re^piired 
to measure the bias potential applied by the 
A.V,C. tube to the CDC I.F, amplifier. A 
1 meg. variable resistor is placed in one of 
the leads of the meter. The positive lead Is 
fastciic<l to the ground w'hich Is the rotor 
plates or frame of the variable condenser 
while the negative lead Is attached to the 
mid-point of the secondary of the se<ond 
I.F. (the bottom connection of the volume 
control). To align the I.F. units, connect 
the test oscillator output wire to the grid 
of the OAT tube. The iwsltive lend of the 
meter is to be inserted between the plates 
of the oscillator section of the variable <‘on- 
denser in such a manner ns to short out 
this condenser so that the oscillator is not 
operating: this is the section nearest the 


rear of the set. Tune the service oscillator 
to 2C2.5 kc, and, with the volume control 
full on. adjust the four nuts at the ends of 
the 1,1*. units. 

To align the 2*gang variable condenser on 
the broadcast band first be sure the switch 
in the rear of the set is turned to the long 
wave, l.e., broadcast, side. Remove the posi¬ 
tive lead of the meter from bctw’een the 
plates of the oscillator condenser and at¬ 
tach it to the frame of the variable con¬ 
denser. Remove the sei*vice oscillator out¬ 
put wire from the CAT grid clip and attach 
it tlirougti a IOC mmf. fixed condenser to 
the antenna wire. With the service oscil¬ 
lator set at 1500 kc., open up the variable 
condenser until maximum reading is indl- 
ented on the micrommeter. Adjust the trim¬ 
mer on the antenna section of the variable 
condcM!<er until maximum reading of the 
meter is indicated. 

Next, turn the service oscillator to 550 
ke, and move the condenser slightly buck 
and forth while tightening or loosening the 
screw W'hich adjusts the output to the point 
of highest indi<‘ntion on the meter. When 
this lias been found, rock the condenser 
slightly back and forth while tightening or 
loosening the screw w’hlch adjusts the series 
padding condenser on the end of the oscil¬ 
lator coil. R.v tightening or loosening this 
screw the series capacity of the oscillator 
can be so fixed that the antenna and oscil¬ 
lator circuits are correctly matched. 

Finally, reset the service oscillator to 
1,000 kc. and, with a thin bakellte, celluloid, 
or mica feeler strip in.serted between the 
plates of the variable condenser determine 
whether the circuits are correctly matched 
(the change in dielectric value changing the 




resonance of the circuit). This method 
should be used on both circuits. This caa 
be corrected by bending the outside rotor 
plates outward at the point where they 
enter the stator. If It has been necessary 
to bend plates at the 1,000 kc. setting, it 
will be necessary to re-cbeck the 550 kc. 
setting. 

To adjust the .short-w’ave section, snap 
the switch in the rear of the set to the 
short-wave position. Select a liarmonic of 
the service oscillator which is found with 
the rotor condenser plates In approximately 
the same position found w’hile the set was 
being aligned at 1,50(1 kc. on the broadcast 
band. Adjust the small trimmer condenser 
attached to the short-wave antenna coil un¬ 
til maximum reading of the micriuimmeter 
Is obtained. Next, select another harmonic 
of the service oscillator which will be found 
with the rotor plates of the variable con¬ 
denser at about the same position that was 
experienced at the 550 ke. test of the broad¬ 
cast band. Check the alignment with the 
"dielectric feeler.” If the antenna stage 
appears to have too little capacity, it wdll 
b(* necessary to spread very carefully one or 
two turns of the short-wave wdndlng of the 
oscillator coil. (This is the narrow winding 
next to the padder on the oscillator coll; 
use extreme care in handling this stage of 
the service.) On the other hand, if the 
antenna section appears to have too much 
capacity, a few’ turns may be spread on the 
short-w’ave antenna coii. 

Do jwt change the adjustment of the trim¬ 
mers on the comlenser gang or the padding 
eonden.sor on the oscillator coll w’hen check¬ 
ing on the short-wave position. 
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THE ANALYSIS OF RADIO RECEIVER SYMPTOMS 


OPERATING NOTES 


VICTOR SETS 

R eceivers of late 1931. ’32 and early 
■33 vintages have by this time given 
normal use and are showing amazing 
regularity in their breakdowns. 

The Victor Micro-Synchronous models 
R-35, 39 and 57 are showing two defects. 
The first is fading and low volume on 
radio reception in models 35 and 39. 
In the model 57, tlie record reproduc¬ 
tion and home recording show O.K. but 
radio recording and reception do not. 
This is due to the failure of the l’-- 
megohin resistor in the screen-grid cir¬ 
cuit of the detector tube. This condition 
can be checked by pulling (Uit the tube 
which is inclosed in the shield nearest 
the phono, terminal strip at the left 
side of the chassis frtjin the rear. When 
this tube is /c/a.vrr/cd the radio signal 
will appear and then fade; presto, half 
your call is then completetl. The faulty 
1 ^-ineg. resist 01 - is colored white with 



CAC fcClTORSj « C22O0OMMF. C24*.0eMF., C 32 • 1.200 MsnF 


RB 

R7 

R6 


RESISTOR. 

color. Code. 

1.5 ^ 

white. PEO EnOJ 

26.000 Ohms 

Buff fwirn brown enO^ 

1. meg 

green (WITH white End; 

C.S.meG 

BLUE fwiTH GREEN EnD^ 

0. S-mCG 

Blue (with green end; 

2.e00 Ohms 

Blue (wiIm White EnD; 


Fig. 1 

Resistor R5 causes failure of the receiver. 



Fig. 3 

Circuit of the repaired inPut transformer. 


a red end, and can be found on the 
under-side of the terminal strip, as il¬ 
lustrated in Fig. 1. This strip is located 
in the U.F. section of the chassis, be¬ 
tween the R.F. and detector sockets. 

.Another common failure in receivers 



A common fault in Majestic model 70 sets. 


of these models display the same symp¬ 
toms—with the exception of the fading 
—is the breaking down of the 7,000 ohm 
resistor. This resistor, color coded 
green and red, is connected to terminal 
posts one and seven of the filter block 
in the power unit. 

While on the subject of Victor, it 
would be well to mention the RE 45 
which is the old 10 tube job using 26’s. 
Complaints of noise while tuning are 
quite common and can be traced to the 
The original connections to ground are 
copper strips used for rotor contacts, 
loose and turning the dial causes the 
strips to make a better connection, re¬ 
sulting in noise. Faulty record repro¬ 
duction together with noticeable blast¬ 
ing (on base notes in particular) are 
usually caused by a worn-out rubber 
damper in the pickup head. This 
damper can be replaced at a cost of 
three cents; it is Victor part No. A605. 

(Continued on paffC 440) 



An ordinary A.F. transformer restores service 
in case of P.P. transformer break-down. 
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THE RADIO MONTH 
IN REVIEW 


Fascinating new Game! 


yi'fjittinttiit ftutn //H'/r JtlM i 

1 lie i*riir«‘'<ii.n!il luii'^icKUi. VVliJit 4*n- 

>-( iii'ai.M'in>-in i> tln ii' inuli'r siiHi riiti<lii 1)*u> 
Joi* a ytiiu li I'j ximly music wiih a view iti 
ihakiii;: it Ills ]»nire>si4inV 

’‘Ui>roi'c I'lMliii. |M>ii|»lc lii»u;r)it uiu>ic in lar^e 
•jiiani it ic'^. Tlicv int Inti^er use their pianos— 
liny ■list*'U ill.' Sale> of slnet mii'^lc, hy 
three lea<iinjr firms, whos« recortis indicate 
iln* ii'em) ill tile w liole trade, have decreased 
liiilll a pe;,k ef TIT.77-“ in Ihl’i; in S.S*J7.ir»-| 

ill Itl^tl*. a declitlc ef 7*" per cent, hoe;Ul'^e <if 
ihe radiii iise of niiisie, 

■■|»ei'iire radio sotij; liits had an avera;re 
'ale> life of ir» nioinlls. People heard a sotljr 
ill iheairi '^ and iniisjc stores and lMin;rht copies 
of the she.-t niiisle. All oi It SI a ud I iijr soim hit 
Would sell at the averajre riUe of I.l.~n;jMio 
copies. 


‘■■'i'heii came radio. ‘Fhe coitiimser's iiiconie 
from the s.lle of sheet lilllsic and pllono;;ra pli 
r«‘e<irds ilet lined. .Mways on ilie lookout for 
sonieihin^ iiew. ratlin seixes each nt*\v hit, 
pla.vs it to tiejith ill a few weeks atnl then 
i'liASlI ! rile toial sale ft»r even an unusu- 
an\ outstajolin;; soii^ hit now avera^res alunit 
i.noo ettpies,** 

\Vt‘ propose tti refntt‘ the iinreasoiiahle 
elainis of the ‘'hij: hatl w«df” .VSrAP. in four 
stalemetlls. 


t I I Jiroatleastin;; hus not loweretl ihe levtd 
of nni<ic appreciation, i ni lht‘ ciuitfary, it is 
an aceeptotl and pro\t>ii fact that hroailcastin^ 
lias iiitrothi'-ed tniisieal appreciat iiui atnl etln- 
catioti to more people than any otht‘r sin;rle 
facior. .In-^l Itn iMthhiian's liantl. .lohn Mc- 
c'ortnick or ati.v otlnu* poinilar orchestra or 
aiiist fail t<’ appt'ur ai a schetluled hroathast 
anti we wtnihl like to prestuit tlM‘ .VSi'Ar with 
1 he .)td» t>f iiiswerinjr the leiiers of prolesi 
anil intiiiiry iliat literally Jlooil tln^ hroatleast- 
iiiL' -taiitiiis from all parts of the eoiinliy— 
lame lilies, towns, villajres atnl isolatetl farms. 
.\nil we ehallen;:e the .\sr.\I* to hidittle some 
o.' tln‘ orche-^tras ami iniisielans in oiir ^'radt‘ 
schools anil hi;:h schools! 

ilfi No otie—and we include the hroadcast- 
er** -wishes to have oitr laleiiied eoinposiM's 
starve on oitr hands, or even receive less than 
fair eompeiisatioti. The National .Vssociation 
oi Itroiidi-astefs iotherwise known in hack of 
the mike as “NWl!") is (piiie aware of the 
fact that they tieed mitsie new, old. popular 
and classical to keep up the interest of .lohn 
riihlic in the riceptlon of radio programs. 
.Vnd it is natural that they would not ilo any¬ 
thin;; iliTihei'ii lely to hurt oiir iinisieal ^euii. 
Ihit -the N.\U represents a ^ronp of serimw 
oiinded hiisim-ss men who have to he coii- 
\inced that the composers and authors are 
not receivin;; fair recompense for their work 
hefore they will boost it to the extent de- 
inatiiled hy .VSi'.M’, 

.\lso. .VSi'AP eatniot hold the hroiidcasters 
fi sponsihle entirely for their depleted coffers 

ever.viuie has suffered linancial losses in the 
past fi w \ears atnl while hroadcast in;; nia,\ 
have heeii a contrihntin;: factor, there are a 
innltitiide of i-otii rihnt in;: causes for ilie re¬ 
duction in the sales of sheet music. 

i:‘. I .\tid we refute the statemetit that the 
lack of ■■;:olil mines’* in reinrii for niiisieal 
ei.nipositioii> or their renditions will "scare” 
talented yonti^ people from professional 
riiiisie. 

Talent will voice itself re;sardless of tile 
l’♦■|•ornpe||s^^ Ilow ahoitt the composers of 
pas; years? Many of the best that the world 
Inn known have liveil atnl •‘prodneeir’ in ex¬ 
treme poverty. It did not ‘*4•l|eapl■u'* their 
\\«>ik as the .VSt’.Vr ehiitiis It will. 

While iiitelIi;:ent .Vmei'ieaiis would not wish 
niiisii'ians and eomposers to reiei\e less than 
fair recompense for 1 heir efforts (we are aide 
and willing to support oiir lali'ut) we are the 
!i:-st fo re.setit any misstatement of faets, 

I It 'The .VSt’Vi' hoiikhd states that radio is 
levpMUviidi* for the I'edueed remnni'ratioii to 
compos.a-s due to the fart that a new com¬ 
position is "idayed to deaih'* iti three months, 
jlave the eomposer$$ considered the faet that 
i|iiantity production reiluces cost? In the days 
when t .1 .“di.ooo copies of a com posit ion were 
Sold, colisidersihly JcivCf CO ni fiOs it ioil is Were 
piiidished yearl.\ ! 


I 

i 




Have the fun ... thrills ... adventure of a 


RADIO 



Acm0 

A 'Tirsi Night*’ in Hollywood—get the thrill 
ot it on a Radio Tour! 


TOUR 



Aem* 

Sioux Indians in the Blade Hills stage a primitive 
tribal dance — what an adventure on a Radio Tour I 



Widt World 

'Rmgside* at Madison Square Garden... be 
there tor the big fights —on a Rad>o Tour! 


Ride your Radio to the Mardi Gras., .get all 
iis glamour and color touring via Radio' 


Throw out old, w^orn-out radio tubes... re-tube with 
new Cunningham or Radlotrons—get in the game! 


H ERE’S a chance to get in on the greatest 
game ever devised for radio set ow ners! 
Don’t confine yourself to five or six stations 
.., there are more than 650 to choose from 
,.. Go on a Radio Tour! A turn of the dial 
and you’re rouring North America! Drop in 
on Miami, hear a 
dance under a warm 
tropic moon , . .join 
a barn dance out in 
Indiana . .. get the 
thrill of the Mardi 
Gras in New Orleans 
... a "First Night" 
in Hollywood,.. hear 
those powerful sta¬ 
tions in Mexico . . . 
From Maine to Cali¬ 
fornia, the game is 
on—get In it! 

Here’s all you need 
to start playing: A 



good radio set, witha good antenna system— 
pins a new set of Cunningham radio tubes or 
RCA Radiotrons. Don't be held back by worn, 
’’stick-in-the-mud" tubes. Step out tonight 
with the world's finest—the only tubes guaran¬ 
teed by RCA.. - built with 5 great new im¬ 
provements undreamed of when most people 
bought their tubes. To make ir easy for you, 
we ll send you a large 4-color’’Radio Tours’* 
map showing at a glance all the radio stations 
in the United States,Canada and MexicOjWith 
call letters and kilocycles ... And the remark¬ 
able new "Radio Set Performance Yardstick’* 
devised by RCA and the Cunningham engi¬ 
neers. It tells you whether your set is in excel¬ 
lent, g(xxl, fair or poor operating condition. 
Get this exciting booklet ’’Radio Tours" 
with the new "Radio Set Performance 
Yardstick" from your dealer or send 10c in 
stamps to cover handling 
and mailing to RCA Radio- 
tron Co., Camden, N. J. 


unninqham 
Ra diot ron 


Please send your illiisrratcd 
folder "Radio Tours" with sta¬ 
tion ma p a n d "rad i i > ya r*.lst ick , 
1 am enclosing lOt in, stamps 
for postage and handlin;;. 


Natne . 

AiUnss . . 

<Coujnoj ntto RCA Radiotrf^n Co., Camden, /V .). t 
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RADIO-CRAFT'S- 

Information bureau 


SPECIAL NOTICE TO CORRESPONDENTS: Ask as many questions as you likei but please observe these rulesS 


Furnish sufficient Information, and draw a careful diagram when 
needed, to explain your meaning; use only one side of the paper. 
List each question. Be SURE to sign your name AND address. 

Those questions which are found to represent the greatest general 
Interest will be published here, to the extent that space permits. 
At least five weeks must elapse between the receipt of a question 


and the appearance of its answer here. 

Replies, magazines, etc., cannot be sent C. 0. 0. 

Inquiries can be answered by mall only when accompanied by 
25 cents (stamps) for each separate question; answers are subject 
to subsequent publication, if considered of exceptional interest. 
Other inquiries must be marked **For Publication.** 


DEPENDABLE TUBE TESTER 
(A Corroction) 

(22G) Mr. N. L. i*iilt)aiii. Klizabcth, N, .T. 

(Q.) I have construftrd the l)ci)<'ndal)lL* 
Tube Tester (JeseribtMl in the .\injust. IIKKJ 
issue of ItADio-t'uAFr. ou pa^ie M». 

However, I have encountered some trouble 
with the unit, and wish you would assist me. 
There is no connection provided for the con¬ 
trol-grid cap for tubes which require this 
connection ; and also, you will find that the 
circuit connected with point on section 1 
of the multi‘tai> switch is not “live." In 
other words if you chfck the hitter circuit, 
there is no possibility of getting current to 
this contact and the corresponding connec¬ 
tions on sections 2 and ll of the lube selccHu* 
switch. What do you advi.se? 

(A.) Upon cheeking the wiring diagram 
of the tinit, we llnd tinit Mr. rutiuim is cor¬ 
rect—there are two ernir.s in the dbigram of 
tliLs test unit. To assist those wlm have coii- 
strucled the unit, we arc printing here a sec¬ 
tion of the diagram in which the errors are 
found. See I'ig. This partial tliagram 

has been drawn in exactly the same propor¬ 
tions us the original. 

AN ANALYZER METER 

(2271 Mr. Paul A. .Tactpies. Springlicbl, 
Mass. 

(Q.) The October. Issue of K.muo- 

Craft contained an article which is very in¬ 
teresting to me. I H’fer to the ‘•nuuleiuizetr* 
version of the KAUio-ru.xFT Universal Ana¬ 
lyzer originally descrll)ed in the September, 
Jb‘l2 issue. 

My intention is to build one of these aiia- 
lyz(‘rs. However, the meter which I have is 
a type •*101 (Westont, 0—2,'> ma. scale, in 
order to use this meter. It will be necessary to 



Fig. Q. 226 

The corrections are shown dotted. 


have otlier values than those called for: or tt* 
change the shunt in the meter to correspond 
with that in a 0—1 ina. meter. 

'I’he (inestion is. which is the better method 
f)f procedure ; ami what are the values of 
shunts and niiiltipliers to br^ used, ov the 
value of shunt to be put in the meter? 

(A.) The meter that ytai have cannot be 
used ill any practical set tester. The fuuda- 
numtnl unit in a b 2.1 nia, meter is not sen¬ 
sitive enough to Indbate (t- 1 ma. In other 
words, for 0—21 ma. the maniifactiiri'r can 
construct a more rugged meter ami use either 
no shunt or a higli-resisiaine shunt -and this 
innvenient caiiimt be iua<le to indicate very 
small currents over the entln* scale. 

It will la* necessary for you to obtain a 
b- -1 ma. meter if yon desire \o build the 
K.\nio-i‘u.\FT I'niv.'i'sal Analyzer. 


TUBE-TYPE HEARING AIDS 

1228) Mr. F. II. Hawkins, Los Angeles, 
falif. 

(Q.) I am interested in building an um- 
plitier unit for use with a small mike and 
[dione for a ciistoiuer who has ditliculty in 
hearing. This tinit must naturally he small 
In size and light so that it ctin be carried 
around. 

(‘an you supply me with a suitable dia¬ 
gram and circuit c<msiants for constructing 
a practical mil! of this type? 

(A.) The deiimml for better and cheai>er 
“hearing aids’* lias resulted in the develop¬ 
ment of several new vacuum tube cin-iiits for 
this purpose, of unusual power and sensitiv¬ 
ity. Although the following data have lieen 
prepared by II. (L (’isin. especially for use 
witli the products of Universa 1 Microphone 
Products (.'o., iiistrum(*uts of other makes 
may be used provbled the characteristics are 
the same—within practical limits. The bat¬ 
tery circuit shown in Kig. Q.228.V employs a 
single-button microphone, 1 ; four idn jacks, 
2, 3, 10, 11 ; one 4-proiig socket ; one t.vpc .**u 
tube; one input transformer. 4; one 1.000 
ohm phone. 12; one 400 ohm potentiometer. 
C; ami one r>0 ohm rheostat, 7, 'I*wo small 

Dash light batteries, 8, supply both nilcroplioiie 
current and the tube tilament current, while 
a small 22(/-: V. “IV* battery. 0. funiislies the 
necessary plate voltngi*. The equipment for 
this amplifier may be mmitited in a ease 
ht»rdl,v larger fbaii a llrowiiie camera. The 
microphone may be mounted either lu the ca.^c 


or may be used e.vternally, being counecte<l to 
the case by a long tlexible lead. 

Figure 0.22Ml shows an .\.('.-l).C, hearing 
aid circuit. While this hearing aid is not 
p(»rtaldc ill the strict sense of tin* word, it 
requires no batteries and may be plugged into 
any light socket, either A.(*. or iM*.. without 
requiring any changes in tubes or couin'c- 
tions. The following parts are used: one 
single-button mike, 12; orne itipiit transformer, 
11; two ."cprong sockets. 10; two type .*»7 
tubes; one 4oo oliin .“*o W. adjustable resistor. 
2; two 4 inf. electrolytic condensers. 4. (i ; 
one by. A.F. choke, : one lo.UOt) ohm 
resistor. 7 ; one 2."».iMMt ohm poletitimneter, 8; 
om* 200 ohm resistor, 14 ; one 1.000 ohm 
phone, l-’l ; and one 2 mf, eondi*nst»r. 0, 

The iiiicrophotie used with either of these 
hearing aids must be light in weight and sen¬ 
sitive. 8«)me 4»f the “lapel inlke.s** are par¬ 
ticularly well suited for this pur{)ose. 


CRYSTAL A.V.C. UNITS? 

Mr. e. .M. .VUIroil. Iniliniia|>(vlis. Md. 

(Q. I Why wouhln’t it be possible to use 
a crystal 4l(*!ector in idaee of the usual vacuum 
tube fiir A.V.P. in suin*rhets? 

If you think the iden has possibilities, I 
would appreciate receiving a sketch of an ex¬ 
perimental circuit which I could construct 
for use with my S.-M. super. (This set uses 
<‘athod(* bias coiiind fm* manual a«ljnstmeiit.) 

(A.) With reference to your inquiry, we 
do not think it is a<lvisal>Ie to replace the 
A.V.C. tube in your set with a crystal detec¬ 
tor. It is theoretically vt*ry sound, hut prac¬ 
tically it would m*ver work out due to the 
fact that the “back resistance*’ of most crys¬ 
tals is not siidlcieiirly bigli and also because 
tm»st crystal detectors are md staible or will 
iHd carry >utlicient current for I.F. tube bias. 


COIL RESISTANCE—MIKE OUTPUT 

(•2o0t Mr. (.‘larence H. Miller. Lebanon, Pa, 
(Q.l) What is the “gain * of a tuned cir¬ 
cuit using a coil 3 ins. in <liameter having 80 
turns of wire and a winding length of 1 1/10 
Ins. operating at a fn*qm*iicy of 1.000 kc.? 
8ee the article. “ILF. (.’oil lM*sign.’’ by C. W, 
Palmer. l*art 1. in the I>eiM*inber. issue 

of IL\iho-(.*raft. and I’art II, March, 10“»2, 
tA.l» There is no rigid inatln’inaiicnl 
rnmuila on which ihe resistance of coils may 



At A is a battery unit; and at B an A.C.-D.C. unit, for aiding partially deaf persons. 
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Service Engineers' 

1934 REPUCEMENT TRANSFORMER 

S pages SYi X 11"—-fits your price manual or ready reference file. The most 
comprehensive catalog of replacement power supply units ever issued. 





Any of the types illus¬ 
trated for 4 to 12 tube 
setSy 110-120 volts 30- 
60 cycle, 115 volt 25- 
40 cycle and 220-240 
volt 60 cycle. 


frame 


type 




TYPE 


TYPE ^'E” 



TYPE 



(trade mark) 


UNIVERSAL 

TRANSFORMERS 


4 UNITS FOR ANY OF 1377 MODELS 

of radios. The Service Engineers’ Emergency Stock (^23.23 list) for 
promptly renewing original performance in case of transformer trouble in 
any of over 90% of all radios. 

EXACT DUPLICATE — physically and electrically — power transformer 
replacements for 400 models of the popular sets. 



The 1934 GENERAL caialo^t litting tnor* 
than 400 models of power supply replace* 
^ ment units—^futty illustratedf giving code word, shipping 
weight, dimensions, technical description and Jitt price of 
each unit. 


Various Output, Interstage, Input Audios—shielded and unshielded single 
and push pull transformers. 

Microphone and filament transformers and chokes. 

Auto radio set replacement parts, test tube and step-down transformers. 

GENERAL TRANSFORMER CORP. 

502 South Throop Street 

CHICAGO — ILLINOIS 


MAIL THIS COUPON TODAY! 

I- 

I GENERAL TRANSFORMER CORP., 

I 502 South Throop St., Chicago, III. j 

I Pleas« sen,1 m© your 19.14 raulog am) addreii of juur I 

I nearest distributor. t 

I 1 

j Name . | 

I AddP' <1 . I 

I City . State. j 


In* calculated with case. Many of the 
formulas used for sutli purposes (refer to 
Transient Pbi’ipmicna.’' by Stcinmetzi arc 
ixtrcmcly unwieldy and are not Generally 
useful. 

We might make a guess and state that the 
resistance of your loll is in the neighbor¬ 
hood of 0 or 7 ohms. i.\ more definite figure 
cannot bo givi n In view of the faet that you 
do not state the size of wire with wliicii the 
coil is wound. I You may also assume that 
the resistani'e uf the eoil ini-reases directly 
with fretjueticy. 

(Q.21 If .bo outiiut of a mierophonc Is 
37.34 db. “down.** what Is the value in milli¬ 
watts if tlie zero level is (» milliwatts? 

(A.2) The output power of your micro¬ 
phone whhh is 37.;U dh, below zero level 
would be .OOn-milliwnf f. See the item, 
“Computation of iMs-ibels/’ in the Informa¬ 
tion liiireau of the -Voveniber, ll>31 issue of 
Radio-Ckaft. 


SPEAKER CONNECTIONS 

(231) Mr. i:. R. N. lson. Italtimore, Md. 

(Q.) I have obtained a Peerless IT* in. 
110 V., D.C. ilynamie spi'aker, hut 1 am lack¬ 
ing directions for eonneefiTig it to the aiupli- 
(ier. Out of the side of the speaker project 
4 wires, colored red, blai'k. yellow and green. 
!lo\v arc these to be connected Into circuit? 

in the lower back part of the speaker arc 
4 more posts, the two center ones being con- 
Ecctcd together. 

(.\.) The red and black wires of the 
speaker connect to the power supply In place 
of one of t!ie filter eliokes. This winding is 
di signed to pass 40 ma. The yellow and 
green wires are connected iTi the bias circuit 
of the power tubes in place of the usual re¬ 
sistor (or In place of part of this resistor, 
if a high bias re.sistance is required). A 
liigh-resistanee voltmeter or a milliammeter 
will tell w’hen the power tubes arc receiving 
the correct bias. 

Tbe four terminals that you mention are 
the output transformer connections to the 


receiver. The two center ones are connected 
together. These two terminals (connected 
together) Constitute the center-tap of the 
primary winding and In push-pull circuits are 
connected to the “IF* supply for tlie power 
tubes. The tw'o other terminals connect to 
the i)lales of the power tubes. 

In the rase of using a single power tube, 
either the two outer terminals or one outer 
post and the center-tap are use<l, depending 
npon the output impedance retjuired for the 
power tube. 

You should try reversing the connections to 
(he two held coils (tliat is, those eoniierted to 
I Ik* “ir* KU]>ply and the power tul>e bias) to 
obtain the best results and the least dis- 
ti^rtion. 



A DIODE TYPE 
MULTIMETER 

( i'u ntlnxird fro m paijc 412 ) 
on the calibration sheet a point ie located, 
determined by the line voltage and the diode 
earrent reading. A straight line is drawn 
from the origin, through this i)oint, ami ex¬ 
tending as far as it is desired to run the 
range (usually, 500 or GOO V, and the 
job is done. 

This ealihration is correct for voltages 
above a value of about 5 V. Uelow this volt¬ 
age, due to diode characteristics, it is inaceu- 
rate. 

(Voltages ns higii ns 1000 V., A.C., have 
been measured on a dio<le meter of this type. 
Hut all 37 tubes won’t stantl this voltage; 
some of them arc over in the tube base.) 

When u.sed as an output meter the leads are 
connected to the primary of the speaker 
transformer and not to the voice-coil leads. 

The meter measures R.F. voltages and 1ms 
been used to neutralize the amplifier stages 
in a transmitter; best neutralization being 
obtained when minimum R.F. voltage appears 
across the tank of the stage being neutral¬ 


ized, when that stage's plate voltage is re¬ 
moved. 

Additional shunts may be added to give any 
mirrent range desired. The readings are 
aeeurato only if precision parts are used and 
all Joints properly soldered. 

List of Parts 

One paper condenser, 2 mf., 1000 V., Cl; 
One mica condenser, .005-mf.. 02; 

One resistor, 1. meg., 1 per cent tolerance, HI ; 
One fixed filament resistor, 10 ohms, it2 ; 

One Westinghousc 0 to 500 microampere 
meter; 

One type .37 tube, VI; 

Oni* 5 i>roiig soi ket; 

One filament transformer supplying 6 to 6 V., 
P.T.; 

8iz binding posts; 

Two switches, Sw.l and 8w.a. 



A FREE RADIO SERVICE 
COURSE 

Uadiu Sei-vii-e Mi*n and dfmler.s In the metro- 
politaii urea will hi* inf crest e<l in tin.* an- 
iKUineciiieiif ef a ui*\v service seliool foi* the 
iM'iielit id radio f•‘chnliians. This school has 
lH*eu sfarfed l)y the .1. F. Distributing Co. Of 
Ifi’ooklyii. X, Y. and National Union Radio Co. 

A wvll-kiiown iiisfrucfoi* as hen engaged 
and Tuaniiraefiirei-s of radio parts have made 
urraiigeineiifs wln teby flieir chief engineers 
will address flu* classes on new developments, 
'riiere is no cost or oltligafion to those at- 
f<*ndiiig the classes. 

Since flic sehool was first anniiuiiC4<d prl- 
vafi’ly to dealers and the New ^‘ork ai*ea, thi* 
response has bc<*n beyond expectations. Over 
200 Tiicii actively engaged in service work 
have requested enrollment. 

'rile chissc.s will he held evory Wednesday 
evening at 1*.M, 'ITie sponsors of the <*oiirse 
iHlicve that by setting this lime, most nnu 
will he al)le to attend without any eonllicUou 
with their working hours. 
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SHALLCROSS 

Non~lnductive. Wire Wound 

RESISTORS 

PRECISION ± 1% 



Made In any ^e^lslIln(■e frum .1 ohms to 
10.000,000. On siirrlal order the accuracy 
may be i/i« of 

Get Genuine Shallcross 
RESISTORS 


from these 

Woodrow Radio Co. 
Cambridge^ Mass. 

Sun Radio Company 
New York City 
Cameradio Co., Inc. 
Pittsburgh, Pa. 

The Kadoick Company 
Chicago, Illinois 
Spokane Radio Co., Inc. 
Spokane, Wash. 

I. S. Cohen’s Sons. Ltd. 
San Francisco, Calif. 
Leeds Radio Company 
New York City 


distributors 

il. & H, Sijorting 
GikhIs Company 
Philadelphia, Pa. 

Radio Siiecialties Co. 
Detroit, Michigan 

Walter Ashe Radio Co. 
St, Louis, Missouri, 

Wedel Company 
Seattle, Wash, 

Radio Manufacturers 
Supply Company 
Los .\ngclt'S, Calif. 


Send for Bulletin 117P—describing 
Shallcross Resistors and 
Test Euipment 

^ HALLCRO S S MfG . COMPANY 

CUctiical w ILttiuUn^ 

Atnd Accu tak h /otL 

700 MAC Diet tOUKVAAO 

COLLINGDAL€,PA. 


I 


I 


Give SERVICE 


• • • . with a Smail Inventory 

Here ts the best Volume Control Proposi¬ 
tion on the Market. Here are the reasons 
why? 

1. Over 400 ‘‘exact duplicate” controls 
in the “X” series, 

2. Yet with SIX controls in the origi- 
nal-AD-A-SWITCH-SERIFTS 477 
sets can be serviced. 

3. By combining controls in both 
lines any requirement can be met 
with minimum stock investment. 

4. Clarostat with its two separate 
lines offers the widest range of 
controls to choose from. 

5. Clarostat Controls are inseparable 
from Quality Service Work. 


Clirostat “X" line has over 400 rontrols lo rhoosp from 
—exact ns to eJeclrlral overall resUlarn-e, taper, hushing, 
shaft length, and will fit Into exact space In set. 
Clarostat Ad'A-SivUch line tnnipHses the niaxtmuni 
utility with tnlniinuin itock Invest.Series W (Wire 
Woundl obtainable from 50 to .50.000 ohms, Series C 
(new composition element! oldalnatile from lO.OOO to 
5.000.000 ohms. Itoth Hues uhtalnahle In all tapero— 
Insulated shaft IH” long. Wide use Is Indicated as fol¬ 
lows: W-28 win sendee 128 sets; C-28 will senrlce 106 
sets; W-29, 77 sets: C-59, fiO sets; etc., etc. 




NEW CONTROL 
REPLACEMENT GUIDE 
ON REQUEST 

CLAROSTAT MFC. CO., INC. 


287 Nwth 6th SIrMt. Brooklyn. N. Y. 

AD-A-S\V1TCII was originated by Clarostat. 


JUSTOrFTff£'PR£SS/ 



WS YOUR 

ILI^^eADQUARTERSAr 

*^BUCAD6RKS‘AflPLIfiERs 


__ i^eaf OffffCTwith Manufaefutens^ 

and save • e>iG-eivNcy-! 


«jUT to COABf RAVlO 

lai.K -WUrf jTlik fT.| KEW TH3U,.X V 


LATEST IN RADIO 

iContittuca from paye 390) 

will do this liimstdf by word of tnoutli, but 
Riiuply to Imnd his customers ii circular at 
tin* time of delivering a reiuiiretl radio set. 
Such conversation as the Service Man may 
have, may he in the nature of what «uie per¬ 
son or another thinks of his installation. It 
must he re mein hen-d tlmt all people are in- 
tei‘(*sted in henlth, heaiit.v^ the welfare of their 
children, vitality, etc,—all those lhing.s that 
go to make for fullest enjoyment and appre¬ 
ciation ill life. 

In addition to niovahle or senii-perniaii<*nt 
instullmioiis, piTinaneiit ultra-violet lamp in¬ 
stallations are hi*enaniig more ami luor^* pnpiu 
lar. Among plaees selected for .'tncli Installa¬ 
tions are: tin* living room, hedroom, niir.sto'y, 
den, Imlliiooin, kitela-n, lanmlry, playroom, 
etc. Any radio Service Man is ahh* to nmk(‘ 
a pei'inanciit Installation in a vt*ry simn time. 
Till' iiigenions Service Man will discover an 
eiidh'ss Iinmlier of typis of installation ami 
l>1jii‘cs for instill hit ion, depending up<m the 
layout of the Imnu* or rooms. 

The soekeis on most hrhlge iitnl tiilde lamps, 
ns Well jis the sockets whieli form a piirt of 
nmst exti'iishm eords itre nnnle with a stand¬ 
ard screw tiiread to support tin- lamp .shade. 
'I’he refleetor will screw to this standard 
screw thread on the socket. 'I’lie lamp will 
lit In regular hitnp sockets. 'I’lie transformer 
must he plugged into the house line Ilii-lL»u 
volts, (it) eyele.s, as the iietUiil lamp operatc-s 
on less tlmn this voltage. The ping of the 
liiinp or extension cord is theu plugged into 
the top of the transformer. 



The appearance of the re^vamped analyzer 
(No. 384) 

BLUEPRINTS FOR REWIRING 

The tester shown is a rewired Weston .•;-t7 
^^ct Analy/er; AM meh’rs. tmtit ipliers iiml 
shunts are used. A eireuit dlagriim has heen 
designed using the thri-e nieiers and all parts 
mentioned. The oidy additional new parts iire 
the panel, i-ahle iuid ping, reetilier. switi-hes 
and iieeessii ry multipliers to inereiise thi* 
iiH'ter niiiges. 

The analyzer, wheti (omplete. tests .\,i\ and 
D.i’, voltages, dlreet etirri-nt. iiiel three ranges 
nf resistiim-e. onipnt and i-apiteiiy, roint-to- 
Pfdiit testing li,v use of either resistanee or 
peii'iithil Is eonveidentl.v arranged. AM 4-. 

d- and 7-prong large ami small hase tubes 
eiin he tested. 

The eirridt is iilso iippUcalde to the .b'Well 
4ns and dnn, if one is willing t(» diseard one 
meter: and to the Weston .'(i.’, as well as the 
4nn series nf Snpri'im* testers, if the oscillator 
and tnhe clieeker features are disearded. 

The hhieprints and instruethms are avali¬ 
able to the ilealer and Serviee Man desiring to 
make these ehanges. 


SERVICE AIDS 

The practical “liipiid iiorcclain cement” 
shown at A is avallal^le in three eonsisteneies : 
a eenieiit paste for appUention with trowel or 
siinihir tool: a dipping cement suitable for 
tlipping, spraying or brushing: and a dry 
powder ready to be mixed with water to the 
desired consistency. The cement paste is 
widely emitluyed iu radio production assembly 



Three e$sentlalt-~- 
A—porcelin 
cement (No. 385) 
G—retouching kit 
(No. 386) 

O—waterproof 
cement (No. 387) 
for holding small parts in place, d^dng away 
witti the usual nat.s, screws ami metal solder, 
and for lilling hoU*s an<l crai'ks as a si*aling 
4-omiionnd, The dipping cement is ciiiplo.ved 
for coaling electrical resisttn‘s and radio coil 
forms, as well as for general adhesive pur¬ 


poses, 

.'Getting in a .'iliort time without the appli¬ 
cation of heat, liquid pureelain is proof agiiinst 
oil, acids, ga.ses and heat tip t(> I’.mHi deg, K. 
U can he matle waterproid. It is an e.xeelli'iit 
electrical itisnhitor. 

The box sh<>wn iit It ciiiitiiins a complete 
radio eahlnet retoiieliing kit. It eon tains fillin' 
for cracks, a thiishiiig block for snmotliiiig 
and a t4nieli-np thiid to relinisli the ’‘spots.’ 
This kit is a useful adtiltion to the Service 
Jlan*s kit. 

The eement shown at (' is strong, tlexihh*. 
ver.v fast dr,ving. waterpro4tf, ami is especiall.v 
ndiipted for repairing dynnmie sjM'aker cones 
which are toi‘n. rattle or tire loose from the 
spnler. It can also he tisi'd fm’ eeineuting 
grbl caps and loose buses on tubes, etc. 


P.A. SYSTEM AND 70 W. 
POWER STAGE 

{('outinin^t /01.7c IlfH t 

Six impfU'tanr h'at tires distinguish this 
recent l.v an non lid'll r..t. s,vstem. 

Taking np these features one hy one, the 
nmplittcr weighs only L'3 Ihs. eoiupletely 
equipped and ready to use. It is extremely 
small ill sizi'. im'a^nritig i;:':.. x 1:: i/. xs'i ins, 
di'cp. lienee, it can he carried about readily 
without strain, and heeanse of its conipiict- 
ness It can be stowed out of the way during 
Transit, 

.\tuple power is certain, due to the fact 
tlmt the ampliner consists of two well-do- 
slgned A.I-’. stagos employing n t.vpe LM tube 
in the input stago ami two type do tubes in 
push-pull In tin* iiutimt stage. The reetilier 
is a fnll-wave KO-t.vpe tnite. A power output 
of 4.,"» \V. is alijiined; the gain is 70 dl>, 
'riirougli unique eireuit design, the usual 
push-pull input transfonner is olinunated, 
simplifying const rmt ion and also reducing 
the w^dghr of the amplilior. 

It is mer4*I,v iiei'cssary to ping it into a 
llO-IL'U V., tJ(t cyeb' A.(\ outlet. Snap the 
switch and talk. This perniiis it to be used 
hy salesmen, demonstrators, lecturers, teach- 
eis, pullth'al campaigners, etc. No technical 
knowletlge is reqniri'd to operati* It. 

The super output stage, the st'cond unit 
illustrateil, was n-eenily ]daee<l on the market. 
It supplies siirtb'ieiit pnw<*r to cover the 
largest airport or stadium. In this nmplitier, 
a pair of t.vpe transmitting tubes ar¬ 

ranged in class A itrime push-pull deliver 
70 W, of nndisturted ]iower. (This is suffi¬ 
cient to carry up to “>0 large dynamic speakers 
or milts.) 

In addition to the class A prime output 
stage, this amplifier inclmles a high-voltage 
rectifier, til ter and power supply. Two lialf- 
wav(> type sdd rectifier tubes are arranged to 
give full-wave ri'iditiciithm. It is designed 
for use with any standard amplifier. An 
nutiMit of 2S y. at MU) ohms Is roipiired from 
the liiieriiiediate amplifiealhm stage in order 
to obtain the maximum outptit from the type 
845 tubes. 

The output stage may be used with any 
110-125 V., 50 to (>0 cycle A.C. power supply 
s«uirce. Its power consumption is 320 W. It 
has a gain level of 18,5 db. at 1000 cycles. 
The audible frequency response curve of 
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I In- amplitirr < tlie <*iniiv useful spool rum. I 
riio fit-qiienoy response ourve of this nnipli- | 
lior is uinisiially flat, and shows a deviation 
nf loss than 2 dh, from JIO to 10,000 oy<*los. 
’I’he iium Irvel. In db. below maximum output» 
is 17 db. 

fru-mer Is used in this model, having an input 
impednnoo of oOO ohms and output irapod- 
iiuvi's of 0, l."> and oOO ohms. Those latter 
an* oJ)tainod throu;rh the use of two output 
windinjrs, a 15 ohm windlni; tapped at 0 
ohms and a 5(>o ohm winding. 

The meehanieal constnietimi is extremely 
ni^jxrd. Tln-re are three front panels. The 
top one is the output panel. An elbow shelf 
attached to this panel contains the two 
sockets for tlie type 84." tubes. Tlien* are four 
pbone .tacks on this panel: two for taking 
plate current readings on the S45 ‘r and two 
fc/r testing jrrid current. The center panel 
contains pil<»t lifcht Indic'ators and the con¬ 
trol switc'hcs, including the main power 
switch, the tllament curnmt switch and the 
lii;rh voltajre swltcdi. ’i'he two sockets for 
the type* sctd tabes iinuml on a slielf at- , 
tuchc'd to the lower paiic*l. All three panels 
are cd hejivy steel with a hakcMl *’telephone’* 
Idac'k emiinel finish. iMist covers ni’o fur- 
nisln-<l for the sides and hack. The entire 
unit Is self-supportlim, but tlie desi;rn Is sucli 
that it tits into a standard repeater rack. 
'1‘iie Use of elbow sbc'lves for mountiii}: the 
four sockets, makes the tubes readily acces¬ 
sible. 


FIRE-SCREEN SPEAKER 

(f'outitmnl Jrom pat/r 2.h.5i 
the accompanyintf schematic dia^iram. It can 
be sec-n that this <*ontalns twc» rectifier tubes 
with the necessary chcdic's, condensers and ! 
rc*sislors, to form u self-ccmiained and com- ' 
plete unit. 

A plu^^ serves to connect the spc*aker to 
lhc‘ n‘^Milar radio receiver and a sc'parnte 
power switch applic‘s the current to the 
siM-akcr held when desired. 
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25Z5 


nov. 

AC. 
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BOMO 


ftrn J_ -OOS-Mf. 
• .400 V. 


[] 
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r©n 


PliOT 

ItCHT 


184 5 26.7 
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^ 

125 V. 
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TO SPka-.nELD^ YELLOW-^ t6MF., tOOV.. 

BROvyn 


TO INPUT ^ 


green -n. 


^ SPKR. PLUG 


BgOWN 


GREEN - 


TERMINAL BLOCK 


The circuit of the fire-screen speaker supply 
unit. The two tubes and filter, supply field current. 


SHOP HOT-PLATE 

The heating; plate illustrated here makes 
it po.«.«iblc to rebuild radio filter blocks cpiicker I 
and more etncieiitl.v than ever before. ' 

.dimply remove tlie metnl-covered end of 
tlie lil!(-r block and place on the hot plate. 
Lay tin- block on one of its side's and after a 
b'W mimitc's turn flic fillc‘r block on the nc-xt 
side until all fc.ur side's and the buck have 
iM-fii hc*atc'd. Should the |dtch not run freely 
n*]H>al the* operation. 



The electric hot-plate for use in melting the 
compound in filter condenser blocks and 
transformers (No. 388) 



THE 

NX 

Universal 
Rectox 
Instrument 

Af£^5t71?£5 

Current — Voltage — Resistance 


T his Wesnnghouse instrument was 
specially developed for the radio 
service man, the home experimenter 
and the amateur. 

For panel mounting, this self-con¬ 
tained instrument covers the following 
ranges: 

Milliamps,. d-c. 0-1 

Milliamps., a-c. 0-1 

Millivolts, d-c. 0-100 

Volts, a-c, 0-5 

To give additional ranges, we can 
supply resistances for voltage measure¬ 
ments, combination shunts for current 
measurements, and resistors for re¬ 
sistance measurements. With these ac¬ 
cessories the following ranges can be 
obtained: 

Volts, d-c, 0-1-5-10-50-100- 
200-500-1000 

Volts, a-c, 0-10-50-100-200- 
500-1000 

Westinghouse 



Since 1888, manufacturers of highest 
quality instruments, which are now 
available at standard prices. There is 
no longer any reason for accepting 
lower standards. 

Territory is still open for dealers. 


TURN TO PAGE 390 

YOU have no doubt noticed 
the new section that is appearing 
in RADIO-CRAFT, called the 
Radio Month in Review. In this 
new section, important develop¬ 
ments throughout the entire in¬ 
dustry of radio are analyzed and 
reviewed in a concise form that 
Includes only the **grain”—the 
'chaff" is discarded. 

How do you like this new sec¬ 
tion? Do you find it interesting? 
We will appreciate your com¬ 
ments! 


MilHamps., d-c. 0-5-10-50-100-500 
Milliamps., a-c. 0-5-10-50-100 
Amperes, d-c. 0- 1-5-10-50 
Ohms 0-1000-10,000- 

100,000 

With these ranges, practically any 
measurement of voltage, current or 
resistance can be made for checking 
receiving-set operation; for test bench 
work; for laboratory experiments; or 
for the adjustment and operation of 
transmitting sets. The instrument with 
its complete set of accessories mounted 
on a panel or in a box, with the neces¬ 
sary switches, makes an ideal test set. 

Catalog 43-341 describes the con¬ 
struction features that result in the high 
quality of the NX Universal Rectox 
Instrument, lists the instrument and all 
accessories, and includes connection 
diagrams. Send the coupon or a post 
card for your copy. 


SEND FOR CATALOG 


Westinghouse Electric & Manufaaurin^ Co. 
Dept. 113, Room 2-N—East Pittsburgh, Pa. 

Please send free copy of Catalog 43-341 con¬ 
taining complete description of the Universal 
Reaox Instrument. 

fiame . 


Address. 


T 79809 


City 


State 
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..BIT l» 

LOUD SPEAKERS 

\-OU\r \1. .ITl Ihiwj iSH to 25 \ratls 
^ Irt-ak rjl watts' HI It'S 

ip-ii ili litajdii atiil \Mlre ■■■II ■■H.rm- 
ii'Mire litKhfT and far 

CU'atrr deiN?ndal>illty! !■■! lit- 

n:iiLte ■■{! Ut l> 11 -iiU cU alu.-il- 
iiuiii. weathen^roof ■NATl'K.VL" 
TOXK** truiiinrts. mifrophones. ei- 
cllrrs, air coluiiin horns. 

Get details of Five-Day Free Trial and Information 
an our new high freoueney theatre unit. 
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FOR 

BEGINNERS 
and EXPERTS 

Over 3000 pafcea 
—hundreds of 
Illustrations — 
the must rotn* 
lilele work of 
its kind ever 
u u h 1 I shed. 
Dynmilos, mo¬ 
tors. power 
stations, radi* 
ua, telerUion. 
e^erythiiiK elrr- 
trh al exidalned 
rlearly so any¬ 
one van un¬ 
derstand them. 


A-C-RADIO 
TELEVISION 

Every Electrical 
Subject Covered 

Here's great newH for anybody interested 
in Flectricity. BKAM) NF.W li>3:i edi¬ 
tion fpf Applied Klectrieily 
brought right down tn date with 
every NKW electrical subject 
lully covered, lb I pig Volumes 
and all shipped FREE for ex¬ 
amination. 


BIG FIELD! Big Demand 

B * P_,,I Mtn who underdani 

ly r O y! electrielly are uraenlly 
needed rlclit now lii tlHUM.inds of 
Industries. Autos, alndanes, ma- 
riiliie >hops—practically cu’ry Indus¬ 
try ilf|»pnils on electricity and men 
who know this suhject make ld»: 
iiioticy. iMcasant. rtiscinaliiic work. 
ea^y to learn and do; leant (inicki.v 
with these hooks. .<end otninun for 
a set for FHKK exa in hint ion and 
see for yourself. 



A year's consuttine rneiiihershlp In the 
American Technical Koclety now niveii 
free to all readers of this famous Tyclo- 
pedla of Klectrlclty. .\rany say, "That's 
worth more than cost of books." 


I 


AMERICAN TECHNICAL SOCIETY 

Dent EI26, Orexel at 58th St, Chicago 


AMERICAN TECHNICAL SOCIETY, 

Oept. EI26. Orexel at 58th St,. Chicago 
Ketid for 111 days' free use. Bit A XI) XKW 10 volume set 
of Electrical KnKineerinR. In return for nulling this 
coup4'n promptly, send absolutely free certificate of mem¬ 
bership in the Amcriran Tcclmirul S^ulety entitling me 
to free con^ulilng privlleRe for one year. I will pay die 
few rents delivery charges on the hooks. If 1 wish l may 
rein Ml ilieiii In 11) days and owe you nothing, but if I 
keep them I will send $2.0.0 after 10 day's, then $3.00 a 
month until tile special sale price of only $29.HO |s paid. 

Name . 

Address ........ 

City .State . 

Emiployed by . 

Address . 


It satisfies Capt. Halit 


A Rhort Wttve RwMvrr lUnt 
a»ti«An» th« crilknl CAl*T. 
HORACE I. HALI,. h*» tu Im> 
KtKrd. Th« C«pt*in now 
the POSTAL INTERNA¬ 
TIONAL (8 TUBE PKOFES- 
rtlONAL SUPERUETERO- 
IIVNEI for hia D.X l.uniinc. 
K«r«ivod atstioM In Mrcry 
continent within 34 hotiri >in 
the POSTAL INTERNA¬ 
TIONAL. 



vKvmvti 

N«w Short Ware Senaatioii 


For the Afnatrtir or Sliurf'Wave Fah. Profc-aifinal-C'unfom built. 
(CMPLOVS TUNED R. F. PRCSFLFC10R.) N>« triple 
drawer coil,— Inpiantano^u* band aCrtMil C VV. b**at oaciltalor 
^KI««rtTon pouplcd oarillator —Phntu* jack—3 uatt output— 
Ahtcuna tritnini'r. Su iiMaRi'n. luiriti'^Hirn or drift*. 

A new, low prirc for IViifraairtnul m its. Sold dlroct from 
<r«r Inbomtorv with motu’y-bafk Koarnnitv. 

Ahert-Wavr F’in* nod Am>ttL>urpi. you our it to youraplf to 
aend for our FREE rimilar dfacrihinjt and illtintmtins the 
POSTAI, INTERNATIONAL and alao our apccial price ofler to 
lUdio-Ouft Reudi-rs 

POSTAL RADIO 


UNIVERSAL Battery Converters 

Maximum effieiency for amplifier and public 
atldress work or most any device retiiiiring 
lio A,C, (except radio receivers), Semi 
for tlescriptive Circular. 60 watt-battery 

110 voll Altern.llM 

Storage Batteries 

List $60.00 (Stuinl- 
ard DfBcounts). 
UNIVERSAL MICRO¬ 
PHONE CO.. LTD., 
424 Warren Lane, 
Inglewood, Ca|[L, U.S.A^ 





ers 


Pcmhlct'.n'* 

Mm r. r V J7 ytur record in manu- 

M m ^ fsoturtns. r^windioK and rehnild- 
^ ins Iramformern munire* performanr* in 
many eaie*. even far auiiemr than the atsinal 
Each completed |ab ia an arhievement of perfM- 
tion in workmatiahip. materUla and el^triaal 
eharacleriatlca. Our apeciallaia are trained to ra- 
pair traneformeri within 12 hnura. for /re*, 

iuferejlintr ^rorkurr. " CrwNeton' Caif ond Tronr- 
fortner ffrkuifdinr .'!i*,»i" " ^ddr-jj Dept KC 

PEMBLETON LABORATORIES , 

921 Parkview Avenue Fort Wayne, Indiana 



A RADIO SCHOOL'S 
20th BIRTHDAY 

{Continued /yowt payc 401 ) 
and mental eiiuiiitnont must be analyzed and 
directed tow'ard tbe liranch of radio in which 
they will lie most likely to do well, Sucli nu 
analysis must be made not merely Iiefore a 
course has been written, but must be a eon- 
tiiiumts process throughout the life of the 
radio sehool. 

The teaching methods employed must keep 
lince with htitli the clianges in industry and 
chiiiiges ill student re<|uiremetits, I’oiiriiiiiul 
development is the law of leaders])ip, ,\1>- 
stractioiis and pure tbeoi’y Imve little vahit* 
in a radio eoiirse whieh iimst he writti'ii from 
the practical viewiioint. It must he conrrete 
and specilic, rather than vague iiiid theo¬ 
retical. It must illustrate from i»x])erieuce. 
and set forth praetiees and teehniunes whiih 
can he grasped hy men attracted to such a 
eoiirso hy personal ami highly practical rea¬ 
sons^ lir>t ainoiig which is certainly the de¬ 
sire to earn a living. 

Many radio schools liave sprung into ex¬ 
ist (uiee iind eoiitiiiiieil with varying degrees of 
friiiceess for longer or shorter periods. Any 
which have weal lowed tlie changes in the 
rmlio iind eeonomie worlds in recent years 
hjivn ntuloubtedly discovered ami followed tile 
principles set forth in tliis article. One of 
these scliools—and it is not tin* purpose of 
this article to claim that it is tlie only school 
—otTeis a Very interesting example of coop¬ 
eration among a group of conscimitious. capa- 
ble i*adio instructors, their sradents and 
graduates, and the industry they all serw. 

Twenty Years Ago 

Twenty' years ago, in It* 14 to he exact, an 
instructor in Applied I'leeirieit.v ami Steam 
Kiigineeriiig at the McKinley Technical High 
School in Washingtoti. I). i\, was hescigetl hy 
his students with demands for inforiuation 
on the itfitf and hotr of "wireless,** Wind ess 
(’ommunication tirei) the iimigiuation of so 
many young men that .lames K, Smith, wlio 
was tills instriietor. i*eali'/,ed the short course 
ill wireless gi\en as part of the liigli school 
cfiiirse, was not enough, 'The demamls of out¬ 
siders who wanted radio operators* toiiiiing 
encouraged him to estaldisli a siinill hx'al 
school for would-be "brass pounders," 

The interest sliown was so great tliat to the 
sui'iu'ise nf Mr, Smith as mio’li as of any one 
else, the school had to ho enlarged and the 
coui'se extended. Still the demand grew. .\ 
second sehool was opened in Ihiltimon* be- 
cans<‘ of tlie demands from the Ilaltiinore 
area and its Importiiuce as a shipiling center. 
As interest In wireless and its possthilii ies 
swept the countI'.v, the cry* timse from many 
not so fortunate as to he able to come ro 
Washington or Baltimore for their training. 


The only alterniitive was to take the training 
to those who wanted it. and Mr. Smith met 
the situation when he pioneered the first homo- 
study wireless eoursi', maintaining his resi¬ 
dence school in Washington for local men ami 
training all others hy corrcspondeiiee with the 
cooperation of Uncle Sam's mailmen. 

Wireless had never before been taught hy 
mail. t’lass-rooni methods of presentation 
would not work. Without I he ndviiiitages of 
student (ptestions and a hlaekhoard, it heeame 
necessary tn evolve a method which would 
not ri*<|Uire such aids, Some nf the iirotpleiiis 
involved in lidping men to understand when 
tiiey were not within earshot, were most per¬ 
plexing. It todk patient stmly of the make¬ 
up of these men. their liaekgronmi. energy', 
eihicniioii^ and iiaiive intelligiaiee. to make it 
possible to develop a method of training hj' 
mall whieh would compare with residence 
school methods. 

The Advent of Broadcasting 

tn tin*re came a revolution in the 

field of wireless. Modern hroadeasting had its 
hnmhte lieginning ami tlie piildic hegaii to 
think and talk almiit "radio" in colloiiiiial 
referenee to rnirr am] mufiir transniission hy 
radio— 'fi’vhnirttf Hditort, Siiiee liroatlcti.siing 
was based upon windess (codei telegrii|>hy. it 
was still essential for ihe man wishing train¬ 
ing to know "wireless.** i m to]) of this came 
the urgent deniaml from every direction for 
instruct ion on huilding hroadciist receivers — 
receivers which would Ipiitig in distant as well 
as loeal spilions. 

These were the days of the crystal detector 
and the one-tube regenerative receiver. 
Broadcasting was assuming approximately TiU 
pm* eent of the itniportamc of the entire field, 
so the training was nupditied to lit I lie grow¬ 
ing needs. Some ])copli> i|m‘stioned why a 
radio school should facli basic radio theory, 
tiumd eirciiits, iiriiiciplcs of vap-imm tubes, 
auteiiiias. I ransiiiittiTs. transformers, recti- 
licrs^ anti failed lo s<-e how all tliis applied to 
praetieal set building. ICveu i hough tliere 
Were eases where it was as ditficult to pp'f- 
suade the student of the iniporfam-e of fliese 
sohjocts as it was to teaeli him, every essp'n- 
tin I feature was niaintaiiied as an integral 
part of tile course and was compulsory for 
gra/liiatioii. 

Men wlio liad tlie aniliition to study not 
only wliat tliey thought important, hut what 
their instructor—jilreaily a veteran in the 
game —kneir tlii\v m'edi'fl. are today aiming 
tlie leaders in the radio industry'. The.v nuis- 
tored eiioiigli fundamental, hasie theory so tlnir 
tlieir development came with tlie least aimuint 
of effort. Basie training is. totljiy. as it was 
then, more important than any other type of 
instruct ion. 

Many readers will recall those first hectic 
j'ears of radio wlien all kinds of makp'-sliift 
nppanitiis had to do. Tnuismitting engineer.^ 
were sattsfioil if they got almost any kind o£ 



Above is a set-up of apparatus for studying 
the principle of generation and detection, 
made by the student of radio. The three units 
are assembled from the parts shown below. 




|At the left is a complete 
layout of the apparatus 
supplied to the student, 
when he starts his course 
in radio. The layout 
'above, made from the 
parts shown on the left 
is used to illustrate the 
principles of detection 
and amplification. Many 
demonstration layouts are 
assembled throughout the 
duration of the course. 
By actually trying the 
experiments as they are 
explained the students 
get a dependable base 
upon which to build 
their knowledge of radio. 
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ruuio waves iinn space. Listeners were satiV- 
fiod with any kiixl of receiver which would 
bring magic sounds out of tlie air. little as 
those sounds might resemble the liuman voice 
or real music. 

As radio got over its early growing pains 
and the demand for good transmissitm. better 
receivers^ better tiit>es aiul ciix-uits made 
iiseif felt, tlie screwdriver, hammer, and sol- 
<lering-iron radifiniaii lost ground. Trained 
men witli an adequate ba<-kgroumi in radio 
vireppe<l out in Innit and tlie rut bless elimb 
nation of tlie uiHiualified made many a radio' 
man thankful for Ids soiiiul. basic training 
and correct methods of instruction. 

The ‘'Boom Days” of Radio 

From lhi;0 to llb'iO, radio steadily threw 
off the shackles of inferitu* e<iiii|iiiient and fa¬ 
cilities. Moth transmission and receptinn luul 
developed nietlimls wliicli ai>p<'Jired. to all but 
fnr-sigiited engineers, to In* the acme of per- , 
fection. Invention and seienee are powerful 
aids to progress when aide men are biiibiing 
an industry; ami aboiir Ib;{o another revolu- | 
titm took plaei‘ in radi<t. Without losing niiy 
of the vnlimble ground gaine<l. tbe industry 
suddenly expaiMled wifli almost explosive hn'ee 
into a liundred related tiel<ls. eacli wltli its 
opportunities an<l iiroldeiiis to <-liallrnge the 
trained I'adioinnn to new siieeesses. 

I*! Very one realizes, in some degree, wlint lias 
bnppeiie<l and many a uiialitieil man has 
prolited by ra<lio's vigorous exi>aiision into 
talking pietures. F. A. systems, light control 
devices, televishui. airerah radio. i»oliee radio, 
short-w'ave radio, beam transmission, point- 
to-point coiiiniiinicatioii, and many otlier tields. j 

No school which lioped to train leaders for 
the n<‘w industrie.<^ dared ovei-iook shell far- j 
reaching changes. Mr. Siuitli, now a vetei’an 
of two revoliitiiuis. had already iiieorpoi-ated 
in his course many of the new dev4‘lo]tnients. 
I^oiig Itefore ids student body realized the 
nee<l, he reeognized the neeessjiy of iiio<lify- 
ing the old “liow to do it" and "wliy it works” 
method even tliongli it liad stood tlie test of 
time. A whole seri«‘s of S]n'i-ialized courses 
W'as developed, eor responding roughly witli 
the directions of tin* expansion in tlie Indus¬ 
try. and iiieliKliiig siieeial training in receiver 
servieing ami iiiercliandising. F. A. systems, 
talking picture*!, a in-raft nidio. broadcast, 
marine ami iH.iiit-to-poim ra<lio telegraphy, 
and television. Kven tliougli television is. even 
at this writing, still in its infancy, there were 
i*nougli im-ii inrei-ested in it. much earlier, 
from the expei inieiitai standpoint and with 
the desire to lie TU‘'‘I'Jired for developments, 
so that their pioneering spirit apiM-alcd t<» the 
pioneriiig sjiii-ir of this school. 

In iinme<iiate enn.iiiiietion witli tliese novel 
and liiglity spei-ialized courses, aiimlier step 
W’as taken wliicli reiniired even more e(uinige 
and iiimlsiglit rather than fon-slght. Witli 
the need for speeializathui. there was the 
temptation to fUei-look the more fiindanieiital. 
the <-oMlrolling need fm-nhsoliitely basic train¬ 
ing. To fultill Ibis need, there was created a 
fumlnmental iraining which inelmled home 
laltoratory work and wliich every student, ex¬ 
cept the most experiein-ed and liiglily (pialitied. 
was reuiiired to master Itefore iHlViineiiig to 
ibis eho*!en speeialty. Kven wlien the wisdom 
'of this polh-y was quest iniied by amldtioiis 
faml soiiietiiiies iinpaticiit stiulents. it was in¬ 
sisted upon—to he thankfully ai-knowh-dged 
lifter wards, Fvery student lias to di*!eover 
foi himself that the stronger and <leeper his 
♦foundation, tlie bigger tlie Imilding lie can 
‘raise upon it. 

Tlie expansion of radio into allied fields and 
ajiplieatioiis in other industries iiiiickly ah- 
sortied many goiid men from the parent in¬ 
dustry. Onee tile important iHtsitions were 
filled, new men desiring to enter liad to un¬ 
dergo appreiitieesliip or its efpiivah'iit hi 
rraining. .As it heeaine elenr that tlie best 
imsitions had to be earned by the individiiat's 
own griovth in tlie industry, it also Is'eanie 
evident that a more deliniie division was being 
made between tin servif-ing and mainTenane<* 
ftf various types of lioiiie ofpiipnient on the 
one hand, and the various forms of eoinmuni- 
fation on tlie other liniid. New-comers to the 
industry w’ere drawn toward one side or the 
otlier. Inir once tbe ma.ior choice was made, 
tliey w-ere faced with the very difficult prob¬ 
lem of equipping themselves not for one 
limited hraiicli of the division, luit for. ta) a 
w'hole group of possible oiqiortunities and ac- 



CIRCUITS MAY CHANGE 


Model 665 Aotlyser 




Model 664 Capicitj Meter 


Model 663 Voll-Ohmineter 


THESE INSTRUMENTS DO NOT BECOME OBSOLETE 


T hfse Weston Radio In*trunien(* are measurers of 
fundamental quantitiet. They have no rircuil lim¬ 
itations which cause early obsolescence. 

The Model 663 measures in ohms and provides for 
I he nTeisurement of all values of resistance as well 
as all values of DC current and voltage encountered 
io radio ■er\icing. 

The Model 664 measures in microfarads and pro¬ 
vides for the measurement of capacity values, AC 
voltages and output readings. 


The Model 665 measures primarily volts and milli- 
amperes and makes alt necessary vohaget current and 
resistance readings in any kind of a radio receiver. 

Designed and built to high ^*eston standards, theso 
insirumeiits represent a life-time inveslmeni. Each can 
be mounted in an individual case, or with others of 
the ^'eston Standardized Service L'nits tn a combina¬ 
tion case. The coupon will bring you complete infor¬ 
mation. Weston Electrical Instrument Corporation, $99 
Frelinghuyseo Avenue, Newark, N. J. 






.ESTON 

Imfrumenfs I 


Weston Elfctmcal Instiu-ment ConpoaATioN 
I 599 Frelinghuysen Ave., Newark, N. J. 

I Send Bulletin R A Nume.. __ 

I on Weston Radio 


Instruments. 


Address- 
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Tools in One! 



The NEW IRC Dual Resistance Indicator—the handi¬ 
est tool for radio service, lab or amateur use. 
Quickly tells the correct value for ANY resistor. 
Has many other uses besides. So moderately priced 
you can’t afford to be without one, 

TWO SCALES permit accurate readings from 100 to 
10.000 ohms and 10.000 to 100,000 ohms. IM¬ 
PROVED BALL BEARING CONTACT prevents dam¬ 
age to wires. Resistance rods are wound with heavy 
wire and enclosed in sturdy metal case. Slider is 
PERMANENTLY ATTACHED, insuring quick, easy 
adjustment and leaving user's hands free. Indicator 
range may be extended indefinitely by adding fixed 
resistors. Built to last for years. Complete, easy 
instructions Included. 

You'll use it more than any other tool in your kit. 
Order yours today! 


DUAL RESISTANCE 
INDICATOR. 

CALIBRATED RHEO- 
STAT OR VARIABLE 
RESISTOR. 

CALIBRATED POTEN- 
TtOMETER OR VOLT¬ 
AGE DIVIDER. 

MEASURING RESIST¬ 
ANCES BY SUBSTITU¬ 
TION METHOD. 

TEMPORARY STAND¬ 
ARD RESISTOR. 


M7u'ri firdering hy 
mail ittcltide ISc 
fHtstaU*.* name 

yoiir IRC Johher, 


$ 2.70 

Net to trade 
($4.50 list) 

INTERNATIONAL RESISTANCE CO. 

2100 ARCH STREET PHILADELPHIA, PA. 

In Canada, 74 Wellington Street W,, Toro«/o, Oiib 

A NEW PRODUCT BY THE MAKERS OF FAMOUS IRC RESISTORS 


Where 5% accuracy h Ja/xs- 
factory, may also be used in 
place of expensive resistor 
standards and decade boxes. 
Descriptive folder free 
on request. 
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^vADIO 

iNr.t.a. 
MTSmSbxotki^ 


TRAINING 


kh 




Hume ^tiKlv «ith It 1 \ |il 
lifeti.iiie iiei'•her'') lit I ■■. ■■ ■■ 

(■rffc. t>oweiful a^^CM-iiil ■■■■ ■■! 
cAiJiu %crv ice Tiicn—In.^ir- yi'ii 
up to thite iiii lilt iiii|ir»*oi ■•iit'* 

III railiM, telo% ■.-iiiii, mu;.-.! -ii- 
Rinecriiitr, ltiI keeps >tiii ii., ,iih 
the r« il iiii^i>y.iiink'er> ui t 11 
e\|ianf]iiie ficll. I'lile'is >«in hh^e 
tills Iiicti-t>|>« pritff aniiii .il trs|ii 
.IIS you will finil it linrit to set n 
of the lUKirly pinJ t.-ikcrer” chiss 

New-Type Set Analyzer Included 

Ah part of U.T.A. trainiiiK you set this up-t«-tlie- 
liiiniite Set Annlyncr auii Troiihle SluMitur. After a 
tew* eas> lesniihs %f i| hre ri i-ly ■■■ ii^e it fsr [|i|iuc<Uatc 
iiiiite> ..ii;iki|is. pci ititf uiih ulri-I Imers" v^Hlhmit 
fear ii-li this M-'iiiileri il ptiie f ri|iii|iiiieiil. hni-kcii 
Ii>- Ml A. IH 1 / ITiUllltS >1:. hreil lit\C j|ii 

fear or H<irr>- -iver tin liir.iri- 1 .in tlinisli tlprc 

ncM r Ik> .1 111 w r»-lai ..—os not 

ac--4her ini|iro\eiiii,ii m rit.il 1 im i >licrc are ciMtUsh 
8Bl> nii» lu serene tliat nii-.! fi-ititcnl nttciitfini to as- 
tture you guotl muucy a.s an ueeupte>l lt»t)io*tochi>ician. 

Start Money-Making Quickly 

R.T.A Traimni ii Mpecinlly (li-iliin-il—t -i) Khen you by one of 
the uiitiiendiiiK leai'lier* ul ruilia tts'Iinuluit ui :be world—to tet 
you Liii ihe proKtiilde end of 1 li <|uirtfy li in iiul etnpiy Oieury, 
but iiructiciil. d>iwn-tii-«Brth wu-li -l.nt nuki-N you n money-inMker 
IQ -I, IN iiaiieiiNe Meld ■■ -lir NhiiltN' ixMNiNr iiiNe Iton'i delay 
your atjri towirJ Nuecrae! \Viir»- ai iBtn hr li del i.iln i*x>m 
R.T.A irniiimx. The Cniiixiii Im low l.-lNaN FVt I s—.uHriaifHhrii< 
one* (hot may open up u tu-w. depri-NixiM-pri—4 ft.- ire for you. 

I RADIO TRAINING ASS*N. OF AMERICA. 

I 4$t3 Ravensweod Av., Dep*t. RC*I. Chicago. III. 

Send me nil _fhe F.\<'TS ntxitit crnfeaNinnai traininc 


XAMK. 

AHIiUESS. 


Try this FORMULA 

you denisn or hiiil<f that new Set Analyier, 
t>ecAdc Box. Bridge. Ohmnietcr nr High UeHiMtanro 
Voltmeter why not try this FORMULA: 

<i+A +MO 

_-- = l*wwll 

1.0 

When Q equal-. OtTAI.ITV and .\ equaln ACCUItArY 
MI) equals MODKIl V DUSKIN' and I.r equals LOW 
r* 1ST and hAST COST then PW WR i> nlwayn TllKCI- 
810V WIRK WOl'N'D RKSfsTORH. 

RESISTANCE RANGE; .25 Ohm to I Megohm 


TYPE “P* 
Normal Rat* 
ins I Watt* 
Maximum 
l.«nsth I" 
Maximum 
T>ia rn ete r 

Length of 
UadH 

Furninhed 
with No. IR 
Tinned 
Copper 
Leads. 


Free Booklete and Price List 

Preclttlon Cvgcom Ballc Wire Wound 
Roglgtorg, Mtg« by 

PRECISION RESISTOR CO. 

SM Badsar Awa. Nawark. N. J. 



TRUMAN RADIOS 

are 

CUSTOM BUILT 
Broadcast, Shortwave and 
Auto Radios 

Write for dealers prices 

TRUMAN RADIO SHOP 

7443 Stewart Ave., Chicago, Ill. 


I Iivlii<*s cotiiioclcd with stM-vicin;: mul niniiuo* 
niiiUM-: (>]- with, tin vouiuumiontinns, tis tho 
fiisp hiippeiietl to bt*. 

Enter—the Trained Service Man 

The St'rvicc Man (if t(HinnTo\v- which tiieaiis 
till* S(*rvic(* Man who is lM*iii;r traiin*tl torhiy—- 
imist know a ;:n‘at thail luoi’c than stainlartl 
s.oi-\*i(in;r practi<*<‘. In afltlitioii to liasic ser¬ 
vicing: tniialni:. tcolniiiiiics avaiiahle, ainl a 
^•(•a.<onahl(• insi;:ht into ratliit iiiereluintlisiii;;. 
Iiayju;:, sl•||ill;L^ and rccortl keepinir, lie iiinst 
lUMlerstand (♦hu troiile drvice.s, i*iil»lie athit'i'ss 
systems call for a s|ic(ialix«M], al(hoii;:h re¬ 
in dmI kind of s('rvlclnu Unowled;:e, The un- 
('eiiiahle [n*o;;n‘ss made Ly t(‘I(‘v|si(>n in the 
past threi* yenrs nieans lhal lln* fully (|iiaH- 
lied SiM'viet' .Man must hnvi* a Rnml iusi;:ht 
»ato ail armies of this devidopiueiit. 

Any trainimr f(> i>re|»are a aian for a Held 
like tills iiiiist Im* lii;:hly speeialized with re 
s|M(t tir serviriiiu' and malnlemui((‘. .\i tin* 
same time, ii nni.st he ireiiernlized to inelmle 
all tlD>se atid oiIkd' relahul siq'viein;: Helds. 
'I’he luhieational staff of a radio instiiativ in 
ii> i-iideaV(ii*> to train ilie Serviei' Man of to¬ 
morrow. must revise and r(<aliui) its traiiiiiij: 
lo Ht the major trend outlined above. 

i'ln* tnuuls of ilh> radio man atiraeled 
toward some hraiielK's of 1 hi> eiimmimieaiions 
liehl are ehauiriii;: -have eliaiiL'ed as rndi- 
eally as thosi* of ilie man in tin- servieiny: end 
of radio, and a similar realiL'iiment of tli4> 
irnhiiim far tlies(‘ men Ims been aeeom|dished. 
First, of eoiirs(‘. the stiiihmi t(f sneli a ( oiirst* 
luiist he sure he will receive all <;ov(‘nunenial 
lleeTis(> «|u:iliHeations. and this ]dias(> of tln> 
training' im-linh^s )»asle tiieory of transmit tiim'- 
[traelical transmitDrs, traflie handliii;:, laws 
and re::)ilati«ms. TIh^ nidio code and snitahle 
rode traiiiiiikf a|»|iaratns are iin hidefl. train- 
iny: which .sto[ps here, iy'iiores file new diree- 
tioiis and eX|iaiisions of radio eomiimnieations. 
howf'Ver. ‘i'he (MliK'atioria 1 staff of tin* sclnxd 
with which the writer is assoeialed has met 
lln* sitnaihm l»y iiielinliiiLL in n«ldllioTi t(» the 
stnd.v of advnnced plmsi's of traiisfonaer. 
dyna!!io*4*le4’trie machinery. siora;:(* lialteries, 
and power siipidy systems, much infoniuitM»n 
of a hi^rlily |nai*t|eal nature on |Miint-to-]ioint 
ep(‘ratioii. iiiarim* and |ndiee radio. .Many in- 
t(*ri*stim; d(*veIoinm‘nts lie ahead in the air¬ 
craft Held and a eomph-fe. d(*taih>d study of 
radio in its apidieations to ainrafi which 
must is- a part of tni.v i-onrsi* in eommiinlea- 
tloii*3y i8 iiieliided also. 


Radio Training in 1934 


The eoiirse of in>t met ion must pre¬ 

pare a man to yco into one 4»r the othi‘r of 
tlies«* branches of radio at Ihe mo.st eoiivenieiit 
point. Work np rapidl.v from the bottom and 
move forward in ilie same or sotm* related 
hrnneh to the lii;:ln*r position wbleli will alone 
satisfy his anibjilon. Instriieiion which b*ads 
lo this cannot st((p with mere technical train* 
itm. Insiraeiors slioiihl aim to help the siii- 
deiil he<'ome a man anion;: nmn. ‘Phe.v must 
(*iK‘onra;:e him to develop a biisiii(*ss-like atii* 
tmh*: show him how !(► Ht itiio iin ori:aiii'/.a- 
tioii : and if (iwnlti:: or o[M*rathi:; liis own busi¬ 
ness is Ids n1tiniat«* ;roal. 1i4*lp liim to avoid 
the pitfalls which wait for tin* iin*.\p(‘rieiier*d. 
l.(*etlives on s(>]f-adjiistmi’iit foi-m a part of 
the eoiirso. 

.Vs a matter of fact. ni»ii-t(*ehnieai prolih*ms 
comprise a lar^e pereenta;:e of tliose which 
an ambiii-ais sindeni must meet .‘ind over¬ 
come, 'rin* head of any school worthy of tin* 
name must ;:i\e his persoii;il aiieiition to 
siK-h ]irob1eins. (Mr. Siniih do(*s this p(*r- 
soinill.v. small corps of hi::hty trained as¬ 
sistants d(‘vote their eiitin* film* to all tin* 
non-teehnleal matters which ma.v aff4‘ct a stn- 
deiiFs [n*o;:r(*ss.I 

Miiiiy seem lo have tin* idea that ;:ood. 
sonini traiainu in a proHtahb' lii*ld is avall- 
jilde only to men wlio have tlnamdal haekhi;:. 
Fxperi(‘need observ(‘rs point nnl that tin* iinist 
snceessfal ;!radu:ites of a course Ilk(* the oin* 
described In tliis article are the ones who Imve 
had the f(*west advantages to bekriii with, 
some liaviii;: had lo Ufrally earn their way 
thrnii;;h. This idea has been «levelniu*d by 
the spiM'ial staff referred to aboV(* so that tin* 
lieLdnnei' with nniblfion jiiid cemayn* can (*nrn 
ein>n;;h to pay for his trainin;: If In* will ai)- 
ply himself. l»in‘et Instrin-tion is ;:iv(‘n in 
makiic.: spsiiv-tinn* money thronzh nn'thods 
which have been used sncecssfiilly by other 
.students. 


v*rent ion of adi’qnate and successful radio 
trainin;: is not an iiisiyMiiHcant matter. Yoar.s 
of exp<*rl(*nc4* .vears of work, must ;:o into it. 
It is no one-man Job. and th4* staff must b<^ 
composed of men who have been throu;:h tin* 
mill themselves, men win* i-an face pndiletiis 
and who havt* the ha|i|>y facully of litidin;: th** 
Mdnti«ni for othi*rs. I’nccasin;: alcrtiie>s 
towai*<l new trends and <b*V4*lo|niients is |h** 
price of belli;: up-to-dnn*. Kver.v [lossilde bit 
of infonnatioii bearin:: on any branch of radio 
must Im* seeiired. ii’iid. Studied. W(*i;:In*d. 
tlnumlit throm:h to its efT(*ets. and then—but 
not iiiiiil tin'll introdnied into tin* proper 
place in the course. Sinh infoiiuati(Hi uuim 
dovetail into what has cotn* beroir and into 
whi'it comes art«‘r a ml must be inier(*stin;:l.v. 
lucidly stall'd. 

school to do tlu*< must maintain a reall,3 
(•<niip[el4* liln*ar.v of facts, ind only the fu<*i> 
which apiiear in books and nmt'axines. but on 
every item piddislied in eomieeihm with every 
phase of the snbji et. Tliis informatioTi mii>t 
be e«dl<*eled. ela.'*siHi*d. I•l•^^ss-|•el'(‘|■en(*ed and 
tiled for enrn*nt and fiHiiie use by the mom- 
l,(*rs of the staff. 

'I'o sum np. ('diieatioii in a H(*l(l wlihh 
everywhen* borders on eii:;iinM*riii;: tmist itSidf 
be t ntflut'vn il. U.v •'eny'IneerinL' a eonrsr* of 
iraiiiiim " is im'aiit dev(>lo|die.: am) maintain' 
im: a eoiirse >^'lln ‘]1 with ri-asonabb* <*i'onomies 
(»f linn*, money, and material will y(*t turn 
out tin* liin'si [lossibb* product: the kind of 
radioman most lik(*1.v to Im* iisi*ftil !(» tin* iii- 
dii'-try nnd. tlH*refore. m(»'!t likely to make a 
p(*rHonal success of himself. 


SHORT-CUTS 

f in )/(■(/ /ro/n funiv -IdU i 
The circuit of this rec(*Iver t*m|»lo.vs a type 
22 sereeii-;:i*id tub** in tin* K.l-’. sta^i*, followed 
by a type 27 detector, with two stayres of 
.V.K. amplith-aiton. A 24 tube, when used 
inslejid iH the 22 yrives sli;:liily b(*tler por- 
fortnanct* wttfi ileereas(*d linin. I**i;:nve A 

shows the 1.knp of the lirst two tubes, to- 

y:ether with iln* elianues. (The l*olydyae set 
used I lie same eil'ellil. I 

Ueinove the Ixdis wlii(*h fasti'll colls LI ninl 
1.2 to the (hassis and S(*[»anit4* them to a <lis- 
laiiec of 2-'’i in. hetwe(*n eent(*rs. boltiii;: each 
oin* .S(*eiir(*ly to tin* (diassis. Next, winil 2o 
turns of No. 2S enameled wiri* ovi*r tin* see- 
ondary (»f tin* antenmi coupler. I'onnect thi" 
to tin* aiiionmi and ;:i*oiini| in ]dace of tin* 
oriL'inal primary, which i.s not used, it nia.v 
Im* iieees.sary to hoKsen tin* rotor of the con- 
di'iiser which tunes tin* input of the it.l*\ 
tube, and slip it out of mesh a trilh*. in order 
to obtain a bi*tii*r respoiisi* on tin* hi;:ln*r 
frcipieneies, Ih*ad.iiist the re;:iilatinK screw 
of lln* n‘:;(*tn‘r}ition eond(‘ns(‘r lo obtain sUyilit 
!•(*;:(‘tie rat ion at Hud kc.. with tin* vidunie con* 
Ind at maximum. \Vln*i'(‘ aii aiiteiimi of 127) 
ft. or Ion;;er is U'«ed. a otin mnif, Hxod con¬ 
denser ill s(*ries with lln* aiit»*iuia post help--*' 
to sbai'iM'ii tin* tnntim. 

Ih*.*-ides improving' s«*leeilviiy. thi.s arran;:e- 
nn‘iit adds a lot of im*[» on tin* lower fn*- 
nnenel(*s, wlier<‘ it is tn'eded most. 


Transformer Repairs 

When the secondary wlndlii;; of a trans¬ 
former ’*sliort(*(r* and it was impossibh* to 
pnrehasi* tin* eorrecl size, we repaired the win* 
liy n*iiiovin:: tin* wire, nnkinkim: and stn*teh- 
in;^ it, applyitm a roat of shellac, coverlny: 
the shellai’od wire with a 1 in. spiral of paiior 
efepe and then applyiiiy: ji coat of shellac on 
tin* pa[K*r-eover(*d win* i Kiu'. <►'. 

H, LlfPKllT. 



Fig, 6 

An easy way to cover wire. 
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ULTRA-MODERN 
SET ANALYZER 

iContinucd Jt'om iJtttjv * 410 ) 

The voltm€*t<*r range is l.oiuj V. A.O. 

or 1).C.; and the etirreut range is 1 to 5UU 
ma.. A.C. or 1 

Simplicity of Operation 

One posit ioiesehfi or suit eh and one ineier- 
rangi' seleetor switeh are the inaiii etnilrols. 

There are no l<M»se wires to ping in or oni ; 
no guesswork and no fninbling. 

There are four sockets inotinteil on the 
panel whjeh take care oi all tnhes txvitliont 

using aiiv tnhiptorsi now .. the 

Amerk-nii market. Kaeh s«»ekot is separate 
and removahle, and may lie replaeed with a 
l•omposite T-o-U prong soeki-t, whieli would al¬ 
low the iiistailatioti oi an s- in* P-j>roiig 
socket. il‘ and when i if evert such tithes are 
placed on (he market. 

'The anal.v'/.er eirenit itself is basic: in fael, 
the whole idea is to get back to fundamentals. 

A very imiHirtant advantage in this aiisilyzer 
IS in the faet that a complete vo|ia;;e tiiid 
iiirretit test can be itnide at every prong of 
the socket under test, and by merely sliniting 
the set ort‘. every [irotig can he itieasnred for 
n-sistance from point to point within the 
range of i ohm up to 1 niegohm. 

This operation would itistanti.v show the 
uatiiiv of the trotihle. that is. whether it is ait 
open circuit or shorted eirciiit. 

Test Procedure 

To make this point clear, lei us take otto 
example: let ns assume that the analyzer 
esdde is plugged into one of the K.F. stages, 
tisiiig a lM type tithe. We want to see if tlii> 
lithe is getting plate voltage, so we set the 
position seleetor swit< h on the r i) < plate or 
liejiter) po>Uioii. and the meter rangi- si-leetor 
"•witeh cjiii le si*t tit any valm- desired iinime- 
l.v, from r» to l.tMMt \'.i. tif course, we know 
that the L’-l tube work'j with isu to I'oit \*. 
on the plate, so the -"••i \'. jiositiou should ht* 
used. 

Now. if there is no phite volttige indication. 
It is due to one of three reasons: tit An 
open circuit: t-t a sliort-cireitit ; or. toi a 
hirgo overload in some other part of tin* set. 

TIte m‘xt steii. tlieii. is to shut off the 
switeli on the set. Ii'ave tlie aiml.vzer ping 
wliere it wits ttnd the [Misjtinn switeh .set at 
i**ii. 'I'lieii. set the Af lti:S.-l»(‘ switeh to 
ltI%S„ after wlileli tlie meter range selector 
.switch is set to tin* desired resistjittee range: 
lilgii for 1 meg., medinni for (».l-mi-g. and 
low for ointis. 

If there is nil reatilng wliaisiM*ver on the 
ohmmeter. it wintld itidieate an opi-ti voltage 
divider seetioii. an open held or lilter elioke. 
or a lu'oken wire soniewlieie in tlie eirenit, 
tints proving tluit the i rouble is elsewliere 
and Hot in tlie eirenit tinder test. 

Thi‘ tliird iiidh-atiou is wliere tlie ohm- 
meter reads dead short or pracllcully so; in 


win I'll ease the things to look for are .sliortpii 
b.vpass eondensei'.s. shorted socket prongs, ami 
grotindt‘d wires. 

Ail of this proci'diire ma.v si‘eiii like a long 
and tedious job. hut aetnally the whole test 
out lined cstn Ite performed in a few seconds. 

The ohtnmeier eirenit is of tiie vjtrlablc 
shunt type, whh-h. in tlie amhor's o[iintoii. 
is far superior to tiie .series resistor and bat- 
lery type. ’Tin* series eirciiit ohmmeter zeio 
ad.jnstnietir needs a lot of juggling, when 
shifting from one rtiiigt* to aiiothiw. Tlie shunt 
iy|ie as used in ill is analyzer needs only one 
adjustment of the zero seiting, and repeats on 
all ranges, wit hour tiny flirt iter tdiange. iiniil 
the bjittery weakens. 

Iiieideiitally, the battery slioitid give alioiit 
olio yetir of service, uikIlm* average operittiou 
conditions. 

Control Designations 

'There are sev<Mi piisli-iaittoii switches lit a 
row, along the bottom cilge of tlie panel, 
'i'iie.v are lettered to nmteh tbe ciirnait (losi- 
tiotis oil tiie [lositioit switeh. luimely : 1’ 

(platei. Se. (scremt-gritl), K teatiiodei, (i 
I grill 1. S[i ( su|»pressoi*-gfid 1 . I'tJ teoiitrol- 
gihii. 'The hut toll in the center of tlie row is 
marked itV treversei ami is pressed oitiy 
wlteii the meter feaiiiiig is in reverse to the 
norma] |>osition. 

ritrretit measurements from 1 \o .“»bn ntji. 
can be olitainetl on att.v one of ilie six <‘li‘- 
meiils of tile titlu-s now in use. For instance, 
if plate cnrrenr on ti -47 tube Is to lie mea 
stired, tlie position switcli is placed on 1* and 
file iitetm* range switeh is si-t on .“ei ma. 'Tlie 
meter will not read tiiitil the I* button is 
plislied down. 

If tile tube is drawing more tintn r»o nm.. 
.von ineiidy move ti]) to inn ma. on tlie meter 
raiigu swiieli. Un the otlier hand, if tlie 
plate eitrrent is lower, ilie meter range sw’iteii 
can lie sliifted tiowil to -o ma.. lb mil. tn* even 
lower, 

'Tlie next eiirreitt measitreiuent on tlie -47 
would he tlie seri'cn. whieli. in tliis ease. 
Woiihi eorrespotnl witli K (eatluMle) on tlie 
analyzer switeli. Ib-essing tlie K lialtoii w'otild 
show tile s<‘reen eiirrent. 'Tin* range, of coarse, 
is from 1 imi. to .%bb. 'i'ln* liiptil grid on tlie 
47 corresponds to sereen-grld on a -4 iiihe. 
'Thmefon*. to rejid grid current, the analyzer 
liosilion sw'ileii is placed on Se. and tiie Se. 
button is [»ressed for the etirrent reading. tU 
course, tin* <-nrrent on the grid is very small, 
unless (lie grid is iielng driven extremely (losi- 
tive. 'Tilis Is wliere the 1 ma. range on the 
meter is inindy. 

For testing c,-prong iiiIm's. ilie same [>ro- 
eeiliire is followed. 'I’lie adtliiiotial element 
is tlie snppres.sor-grid tSpi and voltage mea- 
siiremtuits nmy l»e madi* from Sp to iiealer. 
eatliode ami plate. 'To rentl Sp etirrent. tlte 
position switeli is fdaeed on Sp and tlie eor- 
respotidiiig Sp laition is pres.setl, 

'J'liere ate lioili sniali-hiise and large-ba.se 7- 
pioMg tubes ill use ill mmieni sets. Hotli types 
tit LMjually well in the special socket ou the 



The panel layout—some of the holes are drilled only in the under panel at Indicated. 


THE TESTER SHOWS 
THIS TUBE 
IS VERY POOR 


I SEE IT DOES - j 
SELL .<AE A 
NEW TUBE 



lew Direct Reading Tube: 

Tester SSmpi/il^es 



iO LONGER need you reassure 
a skeptical customer as to the worth 
of a tube. The position of the meter 
needle on the shaded 2-coIor scale, 
indicates to what degree a tube is 
either poor or good. When you use 
the Readrite 419 Tester, you can see 
this for yourself. 

4‘his newer and better instrument 
is used hv both dealers and service 
men to check new and old tulies . . ^ 
on tbe counter or out in the field. It 
makes tube testing so simple, so easy. 
>o (puck , that anyone can operate 
it. Selling tubes is made easy! Has 
only two selector switches—one for 
heater volts and the other for the 
filament type of tube. No confusion. 
No nuiltiplicity of operations. 

A push button provides two plate 
current readings for determining the 
conductance and worth of a tube, 
The correct tube filament voltages 
applied are: IV 2 . 2, 2*/^. 3.3, 6.3, 

7.?. 12.6 and 25. (Comes in Oak 
case.'' 

YOUR JOBBER CAN 
SUPPLY YOU 

at the dealer's net price of $24.00. 


See him today. 




READRITE METER WORKS 
92 Colleiie Ave. Klufiton, Ohio 


Send Coupon for Facts 


I- 

j READRITE METER WORKS 
I 92 Cotiege Avenue, Btuffton. Ohio 

I Gentleiiicn: 

I Sriid me ralaloK oil Ucadrtte Trster No. 419 

I um| rointhete lino of radio scrvlciiiR instruiiioniii. 

I Name .. 

I Street Address . .. 

I City. Slate. 
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RADIOM934 

NO SERVICEMAN DEALER 
OR SET BUILDER CAN AFFORD 
TO BE WITHOUT THIS BOOK: 


Send for the most 
valuable book in 
Radio. Packed 
with quality and 
value. Lists the 
most complete 
line of radio re< 
placement parts 
for any service re¬ 
quirement. Fea¬ 
tures latest type 
set-building kits^ 
test instruments. 
Long and Short 
Wave Radios^ 
Sound Systems, 
etc. Write for this 
FREE Catalog to¬ 
day! 


ALLIED RADIO CORP., 

Dept, D, 833 W. Jackson Bird. 

Chicjgo, Illinois. 

Please send me FREE your New 1934 
Radio Book. 



STEWART-WARNER 


FACTORY GO-OPERATION 

FOR SERVICE MEN 

Service meetings will be held all over the 
country by special factory radio held engi¬ 
neers. Complete diagram talk ^ on new as 
well as old Stewart-Wamer circuits will show 
you the easy way to service Stewart Warner 
radio sets. Service manuals on all new Home 
and Auto Sets will be given free. 

For time and pla<« of meeting, write 

Service Department 

STEWART-WARNER CORP. 

1826 Diversey Parkway - - Chicago 



SERVICEMEN! 

THE MOST COMPLETE LINE OF CONDENSERS 
AND RESISTORS FOR EVERY RADIO USE 

Write tor our new lO-paso Catalog folder tree of charge 



^JUST0fFm£'PR£SSA 

' PH 

ly/ IJS YOUR 

iilX**^£ADQUARTERSfer 

DllttCfwith Manufaeiurers- 

save • t>io-(*iVNCy- 



Be sure to turn to page 438 of this issue and 
get full particulars about the NEW 1933 
OFFICIAL AUTO-RADIO SERVICE MANUAL 

which is now published. 


Analyzer panel. The extra clement U wired 
into the analyzer as O and has its own ctir- 
rent position and button, besides voltage 
mensureuient positions, namely: iJ-il, U-K, and 
U-l\ 

The top cap on all tubes iexcept a few spe¬ 
cial tubes) i.s the control grid^ marked i'(* on 
the analyzer. Tliis **ireuit ends at a tip- 
jack on the panel and at a metal cap <ui the 
side of tile cable p)n;r, ft; current can be 
read from the Ci; position by pressin;r the 
ft; button. Voltage measurements are from 
Ci; to II, <*<; to K, and CiJ to r. 

By means <(f a small <‘opper-o.\lde rectilier, 
.\,f, measurements may 1m* mad<*. The main 
thin;: to remember when takin;: A.f, voltage 
readin;:s is, that the rcadin;:s jire approxl- 
inately Ku per rent of the true reiHlin;: on 
vnlta;res alMtve lOh, ami 70 per cent or a 
little less on voltages heb^w 100. 

TAIU.K I 

Plate Ma, 


Tnh(* 

IMate 

I'late 

1 Upen 

Type 

Volts 

.\ln. 

Crid.i 

2 A 3 PP 

300 

40 

120 

2 A 5 

250 

2.4 

■SO 

2 A 7 

2.50 

4 

i:i 

2 It 7 

251 > 

0 

17 

d A 7 

100 


!) 

ti It 7 

100 

5,,5 

15 

0 F 7 'Pi-inde 

100 

3..5 

12 

2 A d Triodc 

250 

1 

,5 

C A 4 

105 

20 

00 

22 

1 35 


.5 

24 A 

l.SO 

4 

8 

20 

00 

4 

10 

27 

l.SO 

0 

17 

30 

00 

2,5 

7 

31 

135 

8 

:;o 

.32 

1 35 

1.5 

4 

33 

135 

15 

30 

34 

ISfl 


5 

35 

2.50 

0 

10 

30 

13.5 

;; 

7 

37 

1 35 

4 

] 

38 

100 

7 

27 

41 

125 

1 1 

40 

42 

250 

34 

100 

43 

05 

20 

so 

31I-44 

tio 

y, 

15 

45 

250 

3‘* 

7.5 

4(> Plass "A” 

2.50 

‘*2 

00 

40 Class -‘It’* 

400 (1) 

d 

0 

47 

250 

.32 

S4 

48 

05 

45 

100 

4!> Class "A" 

135 


25 

40 Class ‘11” 

ISO 

■j 

e 

.50 

450 

55 

120 

.53 Class "A” 

2.50 

0 

40 

.53 (‘lass "It" 

250 

14 

14 

.55 'I’rifMle 

2.50 

s 

20 

50 

250 

.5 

*'3 

57 

250 

o 

’ 7.5 

58 

250 

S 

15 

.50 Pent(Ki(* 

25(1 

35 

00 

71-A 

ISO 

20 

00 
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00 

(1) No signal. 

'Pile above talfulation of plat** 

enn-ent 

valiK'S 

may vary in actual 

practlcf*. 

due to 

eirenit 


strui'ture and circuit eonstants. 

Construction 

IbUldin;: and wirin;: any analyzer is dis¬ 
tinctly not a job to be tackled It.r a novi«*e. 

'I'ltr- iirftfrtirif of thr iuntnimrnt dr- 

firnds rut info oh thr totrnnirrs of thr futrla 
ttsrd. Since prcclsbui mnltlpliers ami slmnts 
are rather expensive, a little judicious siibsii- 
t HI ion may save the buildci' a few dollars. 
The rotary swiiilu's and push-button switches 
ean be made by the builder. 

'I’lie loiTiel is made in (wo parts, an inner 
and an outer panel, 'I'lie inner panel holds 
the sockets, and all moaiitia;: si-rcws. etc., 
while the outer panel is neatly einrrnvcd ami 
;:ives the unit a professbuial apiiearanee, 'I'liis 
als(t permits chan;:cs in the parts and in their 
mount in;: arrangement, without showing any 
unsightly, utilised serew hoh-s, ete. (since the 
outer panel hides them). 


List of Parts 

thie Weston milliamctcr, model 301, 27 or oO 
millivolts, 0-1 ma, range; 

Two ,1 eweII 2-dock, 24-point switches, Sw,l 
and Sw,2 : 

Two ,Ie\velI small har handles; 

(hie 4-deck, o-point switch, S\v.3; 

Six push-button switches, Sw.rt, Sw.O. Sw.T, 
S\v,s. S\v,tt, Sw.Hi: 

i:ight meter shunts 2.5.,%-!0-2,“.-.'>0-100-250-500 
ma,. Itl to U8: 

Kight v(dtag(* multipliers, 4.!).'i0-5,000-l,5.000- 
25,000-50.000 ohms and .15-meg,-.25-meg,- 
.5-ineg., Kl) to IMO; 

One D.i'.n.'l*, switch. S\v.4; 

I’onr sockets 4-,5-li-7 comh.; 

Six tip-ja«‘ks; 

One eiigrav(-d paneL 7 x 13 x .3/1 ti-ins, ; 

(> 1 ) 1 ' Imki'lite pam*], 7 x 13 x %-iu.; 

One Taurex rectilier with seali'-adjusting re¬ 
sistor, Iti*ct,; 

One looo ohm rheostat. 1122; 

One Na-AId analyzer caldo with 4 adaptors, 
type 007 WI.fA ; 

I’ive i‘esist<n*s fur ohm meter, .50, 1.50, :;,((0(). 
4,000 and 3(J.ooO idims. Itl7 \o K2t : 

'PIiriH* ndls of hookup wire, colored red, green 
and ]da(‘k ; 

(hie carrying case to til completed analyzer 
chassis ; 

one 4'-i V. I .a It cry. Ill : 

one 40*4 V. spci-ial hatici-v. 7 x 5 x Og-in,, 

U2, 



AUTO RADIO 

it'onlinucd from tiOffc 407) 

part merit of the car where it will be in¬ 
visible. 

Final Operations 

One cabin connection is made from the 
radio chassis to the mot.u'-gcnerator; one 
enhle luns from the radio chassis to the re¬ 
mote control junction Iiox and to the speaker; 
another cable makes eonneethni from the i*e- 
iiiote Control jnin-tion box to the speaker and 
remote e<mtroi junction box to the ammeter 
or “A” hnOei y connect hm, 'I’he comh'nser 
control cable Is hnnight from the remote con¬ 
trol on the st(*ciing rod hack to tlio chassis 
and a conneeiion is made to the condenser 
cable wheel as exidained previously in the 
text. The tone eoiprol. also shown in Fig. 
22. is mounted to the insti-nnient hoard : eon- 
ncetioTi is made with a ealdc to the speaker. 
When making the installai ion. be sni e to se¬ 
curely fasten all the ('aides to the car—and 
espcchill.v. great care slumld he taken t(» make 
a g(tod ground cnnneetioii on all tlie junctions 
where tin* ealdes c(mie together, and also to 
gnmnd all the cable shields l■(nlnc(■ti^g on<i 
rmrt to another, fRefer to I’age 2SK of the 
November, Ip.'i.'i issue of It.\ino-(’u.\FT for 
fnrtino- details c(ni((*rniTig mdse elinihiation 
in aato radi(J installations.— l-vaoc. l^ditor) 
’I'he aerial installation is best niad(* in the 
lop of the ear by placing a copper s(-rei*)i in 
the tMt> and bringing a shielded eahle down 
i(( the chassis where a connecihm is mad(' by 
means of the idng. If yon ai'c not very well 
aeiiuiiinted with aerial installjitifuis I advise 
you t(» cheek iip on some ot the informative 
iileradii'c available on such work. ( l-’or in- 
stiiTice. the 34 pag(' Ixxtk. **Aiit(mioIdh' Radio 
and Servicing." and in'(*c('ding issues ((f 
(’ 1! .\ i--r.— TrfhHirnl 11 d i t or > 

If y(ni adhei-e to all the specificaii(ms AS 
givi'ii in this deseripthni udieii Imildiiig and 
installing this radio set voii surely will have 
an aiito raditt whicli will give you tin' I>est of 
re-nIts. considering soh'd i \i ly. seiisit i vit.v, 
tcue ([naliiy. distance, and t nnible-free per¬ 
formance. 

List of Parts 

()in* cliassis No. Id gange sheet steel. Jiart 
No. 1 : 

One chassis box No. Ml gauge slieet st(‘el. part 
No. 2 : 

(Hu* cliasvis bo,\ cover N((. Id gauge sheet 
steel, part No, 4 : 

One iiHditr-genei'ator IioX No, Id gauge sheet 
sJoel. part No, 5 ; 

Poni- condenser hrackcls. i>ai't No. d; 
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Two cluissis brackets, part No. 7 ; 

One <‘liassis box packiOK—soft rul>ber, part 
No. 8; 

Two niotor-gencrator box packing strips, part 
No. <>; 


Two motor-generator !>ox pai-kinj; strips, part 
No. KM 

(Hie junction box packinjr, part No. 11; 

Sevim tulM’ eiislrion rnT;:s, part N 41 . 1-; 
l*ive rubber jjroxnmcts for ."»/K»*in, bole, part 
No. i:m 

Two rubber jjrromniots for 7/10-ln, hole, part 
No, 14; 

Two resistor an<l condenser inoiintin^ brack- 
ids, part No. 15; 


due 7-pronj: .socket, part No. 10; 

(>he 7-proinr pliu:. part No, 17 ; 

One antenna coil with shield can, part No. 
18; 


One U.I-*, coil with shiebl can, part No. KM 
tuie composite I.K. oscillator unit, part No. 


l!U ; 

tuie l.K. <*oil unit. 175 kc.. part No. -1: 

Kcmr 5-proui: sockets, parts Nos. 21! and ; 
Three (Ppronj; sockets, parts Nos, 24 and 25 ; 
Si'ven tube shields, parts 2(>, 27 and 2H ; 
due push-pull input transformer, part No. 
20 ; 

One :15U mmf. :5-p»nf: variable condenser, % 
X % shaft, part No. .’PM 
due .002 mf. mica condenser, part No. JU ; 
one 250 ninif. mica condenser, part No. .”.2; 
'I'hree ,05 inf. tubular condensiTS. 20U V., part 
No. :{;m 

(Uie 5on mint, tuindar condenser, doo V., part 
No. 54 ; 

Two d<Md)le O.l-mf. condensers. 200 \ .. part 
No. 55; 

( Mie ,o2-iuf. (omleiiser, 2o0 V., part No. 5(M 
dne .5-mf. condenser, 20(» V„ part No. .’i7 *. 
due .5-mr. coiph'nser, 200 V,. part No. 5M ; 
One electrolytic i-ondcnser lo jnf., i>art No. 51M 


dne 
Two 
( Hio 
C hic 
( me 
(Hie 
(Hi<* 
’I’wi 
4 

CHie 


,15-incg. resistor, iiart No. 4(M 
1 mej;. resistors. 1/5-watt, part No, 41 ; 
.ri-me;;. resistor. 1/5-watt, part No. 42; 
,5-ni<';!. resistor. l/5*watt. part No, 45; 
5i)(t ohm resistor. 1/5-watt, part No. 44; 
.I'liK'fr, resistor. 1/5-watt, part No. 4.M 
2 .(mm) ohm resistor. 1/5-watt, part No. 4(M 
10.000 ohm resistors. 1/5-wutt, part No. 


55.000 ohm resistors. 1/3-watt, part No 


4S ; 

(.Hie .50,000 oil 111 resistor, 1/3-watt, part No. 
4i>: 

dm* 4(Ml ohm resistor, 1/5-watt, part No. .5(M 

dne (>«»0 ohm resistor, l/3-watt. part No. 51; 

Six scr<*eiM:ri<l eonimctors. part No, 52; 

due d or 8 in, speaker witli 4 ohm liolil, part 
No. 53; 

Six or eiirht spark plnj; suppressors, parts No, 
54 ; 

One liistrilnitor su!>prossor. part No. 55; 

(Hie tone control knoli. part No, 5d ; 

(Hn* niot<»r*in'ii»*rator, part No, 57; 

One n*tnote control iiiiil. complete with junc- 
jiiiiction l>ox. part No. 58 ; 

Ten S-52 tljit-hea<l screws, %-in. long, part 
No. 51M 

KIglit S-.52 round-head, self-tapping screws, 
Vi-in. long, part No, dO ; 

Kiglit M tliroail, round-head screws, 1^ ins. 
long, complete with nuts and washers, for 
l>ox mountIng, part No. dl ; 

As iK'oded : d-32 round-head screws, part No, 
C/2; 

As iiee<Ie4l: d-.52 nuts and lock wasliers, part 
No. (i3 ; 

One tone control bracket for Instrument hoard 
mounting, tmrt No, dt; 

One sliii'lded <'ahle, 2 No, Id gauge wire, ap- 
prox, 5 ft, long (if molor-generatoi is 
laoiuited in n arl. part No. (*5 ; 

One shiehleil cable (renioti' <“Oiitrol to radio 
seM 3 wires. No. 14 gauge, 8 ft, long, part 
No, (id: 

One shielded caldc (ammeter to remote con¬ 
trol junction box) No. 14 wire, 4 ft. long, 
part No, d7; 

One slilehled cable (remote control junction 
l>ox to speaker) l-wlro. No. Id gauge, 4 ft. 
long, part No, (18; 

One shielded cable (radio set to speakers 3 

wires, S ft. long, part No. 70; 

One tone control cable. 2 wires. No. 18 gauge, 
3 ft. long, parr No. 71 : 

One type 37 lube; 

Three type 50 tubes; 

One type S.5 tula ; 

Two typo 80 tube.s. 



NATIONAL UNION MEANS 
MORE THAN RADIOTOBES 


Service Men! Dealers! 
Act On These Points! 


FREE! Although subject to withdrawal without 
notice, the items listed below are given free 
with National Union tube purchases. Small 
deposit oil some items. What do you need? 


A EQUIPMENT. Modern testing instruments, 
* service manuals and shop equipment are 
given with National Union tube purchases. The 
wide awake dealer realizes that when he obtains 
his equipment in this way, he has both the 
guarantee of the manufacturer and the backing 
of National Union. 

* ♦ * * 


Supreme No. 533 Analyzer 
Hickok Simplex Tester 
Service Manuals—Auto Manual 
Triplett Oscillator and Output Meter 
Triplett Tube Tester 


2 PROFIT. The ten cent higher list price of 
National Union tubes enables the service 
man to make the highest margin of profit on 
his tube sales. 

« • * « 

3 STANDARD PRICES, National Union tubes 
are sold every where at full list price so ihc 
service man need not fear ill-will of customers 
wlio might otherwise see the tubes in ’‘cut 

price’* stores, 

* « # « 

A QUALITY. Strict adherence to closer manu- 
^ factitring limits is responsible for the con¬ 
sistent superiority of Nation Union tubes. They 
are fully guaranteed. Continued customer satis¬ 
faction is assured. 

« • « • 


OTHERS SAY: . . Found National Union 

tubes have stood up with all tests and require¬ 
ments as advertised.^* 

National Union Jobber Stocks Are Comftlcte. 
National Union Tubes Are Sold by 
More Serticemen Than Any Other Make» 


National Union Radio Corporation of N. Y. 

400 Madison Avenue RC-13 

New York, N. Y. 

Send me details about your offer for; 


c SERVICE AIDS, For more than three years 
^ National Union has specialized in service 
aids. These valuable aids available at no cost 
cannot be duplicated from any other single 
source. Kvery National Union service outlet can 
testify to what this has meant to him in better 
service work and more profit. 



No Other Resistor 
Has These Features: 

1 — Larger wire and patented air-cooling mean long life. 

2 — Double spiral winding insures better electrical contact, 

3 — Sliding Clips permit accurate voltage adjustments. 

4 — 1,000 volt insulation and fibre protective guard. 

Jll Standard Sizes, 





FIIKE • 

IVrite Dept, RC-1 for 
Catalof/ and Vest-Pocket 
Volume Control Cntde, 






ITF mt., Vnrrh..N.\- 

EI.ECTRAD 


it 


Tlio A«la|»ial»lc 

Replacement 

VO L V M E 
rOVTHOL 

Standard covers instantly 
intcrcliangeable witli power-switch 
assembly*. Long, easily-cut ALUMI¬ 
NUM sbatts. Only five types will 
service 799 receiver models. 
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SERVICEMEN... 

HAS 
0. M. P. 
GOT 
YOU? 


Is Old Man Procrastination Itoldlng yon back? Are 
you onb’ Waiting for thinks to get better—or are 
you hard at work .MAKING them better? 

"I'riictical .Mechanhs of Itadio Ser\he‘'_ Is a NK'V 
s>.steni th.M will be of initoKI heln to A.N\ senieernan 
wlio i> willinj; to iii\cst $10 and a little time in ln^llr- 
ink HIS Fl'M’tUK. Prepared hy V. L. Spray berry, 
prominent service engineer. It is the MOST llKLPFl L 
plan e\er ntfered—a t ime-sii\ ink. money->aklnk post 
graduate digest fur the active serrlceman. 

H\erv new dcveloi>inent- every nuhlcm method 
and ly|te of servicink Is detailed. Hesldt-s com¬ 
plete. easy (lenerlptlotK of practically every hkkI- 
erii means of Set Tegtliig, Itepalrlng. Parts Test¬ 
ing and Ticiuhle Shooting, there Is a special >w- 
rlon on ttihes and anntlier on iiiaking. niodernir.- 
iinik inicl iisiiik Set AnalViter«. At lid. It iS 3 
]dan you ean't ulford tc» nii*>. 

H'riVc for details. Don't follow! Make 
competition follow you! 

r. L. SPRAYBERRY , 

t32 Bryant St.. N. W. Washinflton, 0. C. 

F I QDD AVndDDV *32 Bryant St.. N.W. 

• L. OrKATDCKKT WASHINGTON, D. C. 

Please rush—I'll UK—rninplete details of Pr.ie<leal 
.\Iet'hanfe>^ uf Iliolio Scuicr" yoiir new ailvanred 
iraitiing >.vsteiii fi»i' iiimlern servicemen. 


Name ... 

.\ddresSs . 

I'Uy .Slate 


-WANTED!- 

Jobbers*.Mail Order Houses and Representatives 
in all Territories 


TWO FAST MOVERS 



Free Edge Cone and Voice And->FieId Coits for all 
Coil Assemblies Dynamic Speakers 

We also Manufacture Various Types of 
Magnetic Speakers 

We can Supply and Hemedy Your Speaker Needs. 
Speaker Mftrs. Since 19il 

LEOTONE RADIO CO., 63 Oey St..NewYork.N.Y. 


SetsiliiiM 

MICR^^^ONES 


SrURE BROTHERS COMPANY 

lit WEST flURWSf. CHCiW. ILLINOIS 


World-WideTwoTubeShorlWaveReceiver 

$4^5 


I 


12.500 Mile reception rec¬ 
ord ectahllshedl Tunes 
from 15 to 200 Meters. 

Gets fortdkn broadcasts. 

].<dh^ calls, airplanes, amateurs, etc. 

, ItIUKCTI Complete KIT (no drilllnkl 
with clear instrn-tlons to liuild this 

' ri-inarkaldc 2 lube receiver....$4.75 

l)iy cell or AC model. 

Send $1.00. Balance C.O.D. Satisfac¬ 
tion Guaranieedi NOT a toy! 

NOT an attachment I A HK.\L, complete, all-wave receiver. 
Harrison Radio Co,. Dept. Rl, 142 Liberty St,. N. Y. C. 


JUST-OFFTHE-PRESS/ 


^ US YOUR 

^ HEADQUARTERS/or 

PUBLIC AlDIIESS'AnPLIFiCK 

'~Dfali>lfttCIwifh Manufa<turvrS' I 

and S « VC • RIG-MVNCy-l 
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MAKING TRANSFORMERS 

tt’oiifiMKCf/ from pitfjc 409) 
used In low-impedance circuits are ‘‘pi” 
wound. 

The reader would undoubtedly be interested 
In the more practical transformer construc¬ 
tion such as could be used in building up 
special units to improve iii>on (he iiiiality of 
amplifying equipment already at hand or to 
repair burned out units. It is encouraging 
to know that with reasonable care and with 
the use of standard grades of core material, 
tiansformer.s can be built with a response 
curve essentially Hat from 30 to 8,000 cycles 
(which respon.se is as good as many trans¬ 
mitting stations can boast of at the present 
tim(^,j. 

First, it is very strongly rectniimended 
that the reader not try to make his own core, 
but punliase it from a reliable manufacturer. 
Thin laminations should be specitied, prefer¬ 
ably No, 1*9 gauge. These are stamped out 
with shnt'u dies ami are annealed after¬ 
wards to retain a high degree of permeabil¬ 
ity. Such core material Is obtainable in 
various sizes from a number of reliable 
houses, ami it can be purchase<l at very rea- 
Btuiable priees. These himiuutions can be 
obtained in either the butt joint or the lap 
joint ty|)e and for easy cojistrnetlon tlo' lap 
<ir interleaved joint is the most simple to 
build up and mount. Inasmuch as it is of 
paramount Importance to Inivo a high-grade 
core material, it is not adrisable to use old 
cores unless they are knotni to be of high 
quality. 

Winding Considerations 

Now we are ready to prepare the wind¬ 
ings. If the unit is to carry D.O. through its 
winding (this is not recommended o.xcept 
when pusli-piill nmplitication Is used wherO 
the effects of the currents neutralize each 
other) the wire must be largo enough to carry 
(he current without hetitlng. Allow approxi¬ 
mately l,:5fMt (Mil. tcinniuf mils) |)(*r am¬ 
pere; the correct size can be ascertained by 
looking up the wire size In a wire table. (Sec 
Uadio-Ck.vft refcrcn<‘os, below .—Technical 
LflUor). In windings where no IM\ tbAvs the 
w’Ire can be very small—from No. 30 to No. 
40 gauge. For practical construction it is 
advisable to use single sections on both the 
primary and secondary windings except where 
tlie transformer works Into a very high im¬ 
pedance, and in that case the high Impedance 
winding can be wound in two sections. 
l)caible cotton covered (D.t'.C.) wire should 
he used on all windings except those designed 
to work Into very htw impedances such as the 
voice coll of dynamic speakers, in which case 
plain enameled wire Is satisfactory. Hefore 
the windings can he made, the dimensions of 
the core must he known. 

Trim a soft wood block to the size of the 
core upon which the windings are to be 
placed and cut to a length such that it can 
be mounted conveniently in a lathe or a wind¬ 
ing jig. Then wax the block with bee.swax 
or paraffin so that the ffulshed winding ean 
be slid off w’ithoiit causing damage to the 
windings. We are now ready to begin the 
construction proper. 

t'ut n tit in piece of cardboard to the cor¬ 
rect winding width, allowing l/lG-in. clear¬ 
ance betwe<‘n the sides of the core and the 
finished winding. Wrap the cardboard around 
the winding block and cut to a length such 


that the ends lap ^y 4 -in., then glue the ends 
of the lap to bold them in place. This not 
only provides a substantial base for the wind¬ 
ing but also prevents injury to* the insulation 
while the core Is being built up within the 
winding. Wrap the cardboard with thin em¬ 
pire cloth or heavy waxed paper. This can 
be held in place uutil the winding is started. 
Cut a narrow strip of friction tape about 
V^-in. long and lay it lengthwise on the coil 
form at the end where the winding is to 
start and in such a position that the first 
turn comes in the center of the strip. 

Wind two or throe tiirii.s and then pull the 
free end of the tape back tightly over th-‘ 
turns and continue winding over the tape. 
This binds the first few turns and prevents 
the windings from slipping. The same pro- 
ctMliirc is Used at the cud td each layer of 
the winding. In the event that the windiug 
has to 1)0 tapped, the turiis-per-la.ver and tlic 
total number of turns can he varied slightly 
so that the tap.s will come from the outside 
turns. When the primary is completed, it is 
wrapped with two or three layers of waxed 
paper and then the secondary ean he wound 
on it in the same manner as the primary. 

When a static slindd is desired, a strip of 
tlic tliiniicst copper obtainable, cut to a width 
slightly less than the width of the windings, 
is used, it is cut to a length such that the 
ends lap U*in. TUicc a yUcc of empire cloth 
or its equivalent hctxeicn the lapped ends so 
that under Ho condition uiiJ contact be made 
hetuevn the two huIh (whieli would cause a 
short-circuited turni. Uefore this shield is 
put in place, a small wire or strip can be 
soldered to it ciiabliug it to fte grounded to 
the case. With the static shield in place, 
wiud about two more la.vers of waxed paper 
around it to insulate llte secondary NVindiug 
from the groiiinb'd shield. The winding op¬ 
era tiou can then be coutiniied. 

When the wiiiilings arc completed they 
should be well \vrapp(‘d with tape to keep 
them in place. The coil .should now' 1)C im¬ 
pregnated to drive out all the moisture, TbU 
is doin' by iMUline slowly bo- a]q>roximiitc)> 
15 miiiutc’s ill beeswax with a small amoiiTir 
of resin added. 

Assembling the Transformer 

The unit is now ready to be assembled. 
Ihiild up the core on the coil, tislng gre.at 
cure not to cut into the winding with the 
sharp edges of the lamiiintions. If (he core 
is to be bolted tov'Other. small brass bolts 
should be used. Several imdliods of mounting 
A.F. tninsfofint'rs arc '•bowii. i .V \ « i y 

simple and effective method of mounting—not 
illustrated—is to place the unit in a metal 
case and seal it with n hot resin eonipouDd.> 

Inasmuch as the theory of transformer de¬ 
sign has been cover(*(l in earlier issues of 
U.\Dio-Ck.\ft ( 'The lK*sign of Tower Trans¬ 
formers,** by C. W. Til liner. Sept, 1931, pag-- 
lOd; ‘’The Theory and (Nuistruction of Vol¬ 
ume Controls, Line Filters and Matching 
Transformeis,’* by Henry Levy. Tart 1. Ma.v 
1932, page (»GO, and Tart II. .iiinc 1932. page 
727.— Technical Kdifori it will be reviewed 
only enongli to recall the important factors. 

The impedance ratio of uindinys varies^ as 
the square of the number of turns; therefore, 
if a transformer Is to match two Itnpcdam-es, 
the turns ratio of the unit teill he the squar*- 
root of the impedance ratio. The impedancp 
of a winding varies directly with the ems'*- 
sectional core area. Now. knowing the alHA-- 


TABLE n (Average Design Factors of a Series of Standard A.F. Transformers) 


l^lirpese 

imi^ance I 

Ratio 1 

^Primary 

'" Turos 

Sccondary 

Tunis 

('ore Size 

(X-Sect ion) 

Wire 

Size ; 

j 

Notes 

Single 2.\.T to 10 ohms... 

2..500/1 

1,580 

100 

1.25 8(|. in. 

No. 33 n.C.C. ^ 

1 

l*arulk>l feed with 3('-i. . 
ehoke 

I*.-?, 2A3'8 to 10 Olims... 

,5.000/1 

2.236 C.T. 

too 

1.25 sq. in. 

No. 32 D.C.C.' 

' Wind pri. in two sectioh-s. 

P.-P, 2A3’s to 4,000 ohms 

5,000/4,000 

2.236 C.T. 

2,000 

1.2.5 Si), in. 

No. 32 !>.(•.('. 1 

I Wind pri. in two sections. 

Sin'dc 250 to 10 ohms.... 

4.;{.50/l0 

2,085 

100 

1.25 8(|. in. 

No. 32 ! 

Parallel feed with 40-li}. 

1 choke. 

1 Wind pri. In two section*. 

P.-P. 250’s to 10 ohms. , . 

17.400/10 

4,170 r.T. 

100 

t.2.5 sq. in. 

No. 32 n.r.r. i 

P.-P. 25fl's to 500 (ihins. 

i;.400/.')00 

4,170 ('.T. 

707 

1.2.5 in. 

No. 32 !>.(*.(M 

Wind pri. in two sections. 

P.-P. 4.V8 to 10 ohms. ... 

I'^.tOO'lO 

4.7.50 G.T. 

111 

1 sq. in. 

No. 33 1 ).( ■.('. 

Wind pri. In two seetinri*. 

P.-P. 4.')'b to 4.000 ohms.. 
200 ohms to 50,000 ohm 

* IS.400/4,000 

4.750 C.T. 

2,220 

1 sq.in. 

No. 33 D.r.C. 

Wind pii In two sectlor.- 

Gnd. 

200 '.50.000 

500 

7,900 

1 sq. in. 

No. 36 D.r.r. 


500 (thma to .500 nhms... 

500 '.500 

886 

8S6 

,8 «]. to. 

No. 34 D.r.r. 


200 nhms to 200 nhms.. ■ ■ 
500 oh ms t o P.-P. 1.5,000 

200/200 

560 

560 

,8 sq. in. 

No. 34 D.r.C, 

Wind sec. In two sections. 

ohm Griila. 

.500/60.000 

706 

8,650 C.T. 

1 8q. In. 

No. 36 n.r.r. 

Type .56 to (J rid. 

P.-P. 56*8 to P.-P. Grids.. 

25.000/100,000 

,5.600 

11, ->1)0 

1 8 ( 1 . in. 

No. 38 D.f'.r. 

Wind sec. in two sections. 

7.5.000/100.000 

9.750 C.T. 

11.200 C.T. 

1 (»).». 

No. 38 n.r.(\ 

Wind both pri. and sec. (d 
two .sections. 
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relationship, if we have a base to work from, 
any type of unit tan I>e easily designed. The 
base from which to ligure is as follows: 

A unit desit:ned to work into a 5,000 ohm 
load and having; a cross-sectional core area 
of 1 sq. in. has 2.500 turns. Hy adopting this 
as a base for good design when using a high 
grade of steel we can easily calculate the 
number of turns for other units. 

For example, if a transformer is to match 
the output of two 2A3 'h in push-pull to the 
10 obni voice coil of a dynamic speaker, and 
if these two tubes are to work into an 8,000 
ohm load, we know that the turns ratio of the 

-or 28.3. Now, 

10 

in order to have the proper number of turns, 
we must intert>olate from our base values. 

V n,uo6 

- X 2,500 or 

5,000 

3,170 turns. Thus, the secondary should have 
112 turns. 

The core areas of transformers to be used 
in low-levcl circuits with no 1».C. in their 
windings can employ a core area of from 
%-sq. in, to 1 sq, in., while output units or 
transformers liavlng l>.r. flowing in their 
windings should range from t sq. in. to ap¬ 
proximately l>/i sq. in. cross-section. By 
using (‘are and discretion, transformers hav¬ 
ing very guod frequency characteristics will 
be produced. 

The next article will cover class II and A* 
(A prime, or A^VA) transformer construction. 


INTERNATIONAL 
RADIO REVIEW 

(('ftntinuci! from paj/c 2»1»7) 
to wiiich the .speaker is numuted. These two 
pieces arc **1V’ and “A” rcspcclively. 

From tlie .second board cut, iu a similar 
manner, sections ‘*I>, K, and F.“ From the 
third cehxtex board, cut *’<!. M, and .1" and 
from tlic fourth, cut socti(Uis **lv, 1,, M, N, 
1*, Q and It, ’ The sizes of the rings to he 
cut and tlie assembly will be obvious from 
the illustration. 

It is claimed that the results obtained with 
this arrangement are n<(ticeal>l.v superior to 
the ordinary balUc, especially on low tones. 


CAPACITY-COUPLED I.F. COILS 

F ob the experimenter, there is no more 
coiivciiieiit method of coupling the tubes of 
an I.F. auiplilier than tin* **toi»-end capacity” 
system, states the autlntr of a system de- 
scrilied in a recent issue of Wikklkss Would. 
London, Kiigland; we are reprinting the data 
for our readers. 

As compared with ractliods which require 
adjustment of the positkms of the coils. It 
presents no mechanical ditticiilties, and is 
therefore especially suitable for amateur eon- 
struetiou, iTactienlly speaking, the oiiiy dltli- 
eiilties that ore iikely to arise are those 
liiouglit aliout l>y imperfect shielding and 
excessive minimum ettupling. It is tlierefore 
necessary to make sure that the coils used 
are properly sliielded in individual shield cans 
and that the coupling eoiideuser lias a suit¬ 
ably low' niininium capacity. 

Althoiigb tills system of coupling is used 
iu T.JLF, circuits, it is lud generally realized 
that it is equally applicalde to coupling in the 
I.F. circuits of super heterodyne receive I’s, .\s 
compared with the usual method, the capacity 
coupled method is easier to adjust and is 
certainly mitre suitable for experimenters who 
like to *'roll tlieir own.” 

A capacity campled lilter is shown in Fig. 
3. For the coupling condenser, C2, a semi- 
variable unit of 50 inmf. will be large enough. 
The remaining values depend ujion the iadi- 
vlduat circuit requirements and will be found 
quite normal. 


A PENTODE SERVICE OSCILLATOR 

A RJ*>’KXT issue of WniKLE.ss Would, Lon¬ 
don. Kngland. contained the circuit data 
for constructing a service oscillator using a 
pentode tube as the source ot oscillations. 


Tlie multi-elect rode tube is particularly i 
useful as an oscillator. In this particular ! 
unit, tile output is inodulated at a suitable I 
audio frequency by periodic charging and dls- 
chargiiig of the grid condenser, and in this 
respect it is I'oiuparuble witli the *’squcgger** 
oscillator (describiMl in, for instance, the 
August, 1332 issue of HADio-CiiAfr, page *J0. 

—Tnlitiirol /.’(///on, but it is iidinitciy more ; 
stable and certain in operation. 

Almost any batt(*ry operated pentode will 
oscillate with only three or four volts on the 
plate and suppr(*ssor-grid: an ordinary "C" 
battery or Hash light battery will serve as the 
“It” supply. 'I’lic values of the parts are 
shown in the diagram. Fig. 4. Put tliesc 
values may bij changed to suit the individual 
tube, (’hanging the value of the gi’id resistor 
or condenser will change tlie frequency of the 
modulations. 


UNIFORM-IMPEDANCE DYNAMIC 
SPEAKER 

F Ol! ronlly tine i|<»<lit.v iiml I'oi.i'oductlon of 
voice and nnisie, it lias Pocti the general 
practice, up to this time, to use several 
speaker units, designed for particular fre¬ 
quency fmnds and to use band tiltcr sy.stems 
to discriminate betwi-cii the frequencies ap¬ 
plied to individual speakers, lly corn^ct at- 
teuuatioii and accentuation of the currents 
supplied to the various speakers, virtually 
Dat resptuise over the entire audio spectrum 
is possible. 

In a recent issue of Wireless Would, 
London, l-higland, a system whicli will supply 
equivalent results with a single speaker unit 
was dcscrib(-d. 

Tlie moving coil speaker of normal design 
ccnsists of a coil of wire moving'- in a strong 
magnetic Held aud a cone dinphragm whicli 
imparts tlie coil vibrations to the surround¬ 
ing air, .\t low frcqui'iicics this coil moves 
as a piston but at high frequmicles the me- 
chan leal irupcdaiK-e is so large that consider¬ 
able power must be expemh'd to move it. At 
tlie same time, tlie electrical impedance of 
the voice coil which is made up of inductance 
and resistance, increases witli frc^pioncy so 
that ab(/ve l,<iOO I’ycli's, the speaker load no 
longer mat dies tliat of tin; power tulie. 

In order to achieve uniform mechanical 
and electI’icui Impedance over the audio raugc, 
the spct'eli ctdl in tlie new spi'akcr is divided 
into two sectiiUis as indicated in Fig, 5, The 
tw’o sections are coupled mechanically by a 
’’crimp” in the paper c(dl f^irm. 'riiis crimp 
functions as a compliance (or llexible 
coupling—it is tin* niedinnicnl analogy of a 
condenser—.I xaocio/c Tlie siM-tioii 

of the coil remote from the junction with 
tlie diapliragm is sinintcd by a condenser, F, 
wliich t)ypasses the current from tills section 
above 1 ,UOU cycles. .\t the same time, the 
compliance is adjusted so that the slninted 
section of tlie coll remains stationary at fre¬ 
quencies above l,(l0o cycles, 'riius only part 
of the coil Is in use, whicli reduces the im¬ 
pedance at Iiigli frequeneics. 

Laboratory tests have sliown that the re¬ 
sponse is practically uniform to 10,000 cycles, 
as compared with an average cut-off at 5,000 
cycles in the average dynamic unit. 


PERMEABILITY TUNING 

T in-’ introduction of several types of iron- 
core lE.F. c(dls has created iMuislderaldo In¬ 
terest among Fnglish set constructors. (See 
the article, "IVrmenbility Tuning,” by K. U. 
WaslUuirne, in the November, l!»31 issue of 
It ADI o-F It Ain’, page 271.— Trrhniral Kditor), 
.According to a recent article in AMATEini I 
Wireless. London. Knglaml, there is avail¬ 
able on the British market a new tuning coil 



Fig. 6 

An English permeability tuned receiver. 
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tains practical information and servic¬ 
ing tips that service men all over the 
country have sent to us. Shows how 
to solve many tough problems . . . 
saves you time and money! 

Mail the coupon today and get your 
copy. We’ll also put your name on 
the mailing list for Sylvania’s free 
monthly Service Bulletin. It gives 
additional service tips each month . . . 
and tells how you can earn free tubes 
for your own suggestions! 
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2000-mile midgets that get police calls 
to aII.wave sets that span the world. 
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Whit’ll Is tuned by moving tbe iron core, thus 
eliminating the usual tuning tond<»nser. 

We have known for many years that as 
soon as a piece of iron is placed inside the 
magnetic field of a coil, the inductance rises. 
However, it has only been recently that sev¬ 
eral new iron cores^ for use in high-fre¬ 
quency circuits, have been developetl, (Such 
cores consist of (indy divided particle.s of a 
special grade of iron, all very carefully In¬ 
sulated from one another and molded to 
form a solid core material.) 

This means that wo can now vary the 
wavelength by means of an iron core moving 
in and out of the tuning coil, without the 
losses that previously prevented this system 
being ni)plied to higli-h’<'quency cirenlts. 

The real advantage, apart from the prac¬ 
tical eliminating of the tuning condenser, is 
twofold : lirst, It becomes possible to reduce 
the number of turns in the coil, and thus 
cut down the high-frequency resistance; sec¬ 
ond, the coll has a constant efficiency at ail 
wavelengths in each wave-band, 

A two-tube set, the circuit of which is 
shown in Tig. «, was constructed to test this 
new coll, experimentally ; two types of colls 
arc shown as LI, L2. The loudspeaker con¬ 
nects at F...8. In order to eover both ware- 
bands, some form of switching was needed. 
The circuit show’s a special switch, Sw.l, 
Sw,2, for selecting the wavelength range; 
and another Sw.ri, for cutting out part of 
the regeneration on long waves. The re.suIts 
obtained with this set w’cre superior to the 
usual two tube set, both in sensitivity and 
selectivity over the entire wave-hand, (Kuro- 
pean sots are ordinarily made to cover two 
wave-bands as some of their broadcasters 
operate on wavelengths above the ordinary, 
of 200 - to .“.“iO-meter broadcast band.— 
Af<f(oriale Editor), 


A RADIO ‘'GROWLER" 

(CoMfiMHCd from patje 399) 

Locating Concealed Wire or Pipe 

Move the search coll alioiit until the maxi¬ 
mum volume point is found. The return cir¬ 
cuit must not be near the conductor to he 
located. The distance from conductor to 
search coll is rather limited. (Fig, 4—75.) 

Alternative for metliuni- or high-resistance 
lines or circuits.- The resistance of tlu* cir¬ 
cuit must bo high enough to prevent shorting 
the buzzer. This method shown lii Fig. 4— 
16, often gives more volume and greater dis¬ 
tance than test No. 15, 

Locating One of a Number of 
I Insulated Conductors 

I Sejinrate the wires of the calde and test 
one at a time with the search coil. When the 
I search roll is close to tlie required conductor, 
, a buzz will be beard in the phone. (Fig. 
4—77.) 

Alternative.—Use the method illustrated in 
Fig. 4— 18 for metllum- or high-resistance cir¬ 
cuits. If necessary use method No. 12 to 
lind the ends. When the search coil is close 
to the conductors, a buzz will be board in 
the phon<>. 

.Vlternatlve.—ITse the method shown in 
Fig. 4—fP and Fig. 4— 20 when no ground re¬ 
turn is available. If neec.ssary, pick a pair 
by metluxl No. IS or 24. Locate tlicm at the 
search point with the setircb coil and tag or 
mark thorn. 

ll.sing these as return wires, locate other 
wires with the searcii coil. Using one of the 
other wires as the return lend, tin* pair may 
he separated and each isolated. Single wires 
are <»ften distinguisbalile from pairs by a 
louder buzz. 

Locating Grounded Point on a Wire 

Move tlio seareli coll along the conductor; 
when file groiiiidetl pulnt is passed, the buzz 
stops. The test is not praetleal where the 
return is through a metjil sheath. Fig. 4— 
27.) 

Alternative.—Tlse tiiis niotliod (Fig. 4— 22) 
for medium- or higli-resisfanct* eircuit.s. When 
passing the grotiiided point, the buzz stops. 
This test is not practical where the return is 
I through a metal sheath. 


Locating Short-Circuit 

Use method 2S if a short is found to he 
present by test No. 7. Separate the wires a 
short distance and test with the searcii coil. 
Upon passing the shorted point, the buzz 
stops. 

.Vltornative.—Use the method shown In 
Fig. 4— 24 for metiium- or high-resistance 
shorts, found hy No. 1 or 2. Separate the 
wires a short distance and tost with the 
search coil. The buzz stops when the shorted 
point is passed. 

Radio-Frequency Generator 

Try the “unilateral” connection of the buz¬ 
zer to each side of the wavemeter, Cl, LI. as 
shown In Fig. 4—-25. Tlie tone is not the 
mechanical sotmd of the buzzer, hut has the 
frcqtiency of the spark at the contact.s. 

Alternative.—Use three to eight turns, L2, 
close to wavemeter coil as shown In Fig. 4—- 
26. Many arrangements using colls and con¬ 
densers and connected to different tcruiiiials 
the buzzer are possible. 

Signal System 

Telegraph communication can be carried on 
with the apparatus as shown In Fig. 4—27. 
A second w’ire may be used in place of the 
ground connection, (J; if the buzzer (or buz¬ 
zers) stops when botii keys are closed, reverse 
the line wires at one end. 

Alternative.—When the buzzer w’lll not 
operate through the double line, or line and 
ground, the method shown in Fig. 4—2^ will 
work. A secoml wire may be used in phue 
of a ’’grotind return.’’ 

In tests Nos. 27 and 28 use duplicate equip¬ 
ment at both ends of the line. 

Special Considerations 

In any of the tests deseriliei] above where 
connections are made to terminals 1 and 3 
of the buzzer, as in test.s 7. S, 5, 6, 8, 11, etc., 
the resistance of the ciivuii must not be too 
high, or the buzzer will not operate, Tlic 
critical value for this re.si.stanee varies witli 
different buzzers, the buzzer tuljustmcnt, and 
the number of cells usetl to supply the powei*. 

In any of the test.s where terminals 1 and 
3 are connected together, and power is taken 
from terminals 1 and 2, as in tests 7, 12, 14, 
16, 18, etc., the resistance of the circuit must 
not be t<rt» loir, or the buzzer will be shorted; 
this will either entirely stop its operation, or 
shorten the life of the buzzer contacts and 
batteries. 

The search plates or magnetic collector are 
siiiuihle for tests 15, 16, anti sometimes 27 
and 22; and increase the pick-tip dl.stance. A 
double head-set w’ill also help. The buzzer 
should either bo located some distance away 
fmm the operator, or wrnitped up to silence 
if. so that it will not interfere with listening. 
Its range should bo sufficient to locate wires 
in average walls or ceilings. My set will do 
eonsidernbly more, locating a wire several 
inches beyond the “far side” of an Ordinary 
wall. 

In all tests where the search coil Is used, 
the conductor cannot be in a pipe or BX 
cable, since iron acts as a magnetic shield. 
Often, however, the pipe or BX Itself may be 
used as a conductor, and located. The search 
coll will also register on the return conduc- 
wlth the other conductor, the magnetic fields 
of each w'ill lialnnco out. giving no indica¬ 
tor. If the return is very close or twisted 
tions. 


Addendum 

(*rhe author’s article ends at this point, but 
tlie foll<iwing in format ion is addnl li.v the edi¬ 
tors to 1 ‘lnrify points whieli might confuse 
the less terhnical reader who is interested in 
const meting one (vf tlic.so units. 

The buzzer wliieli is mentioned tbrougbont 
the sequence of tlie tests was mounted on a 
small baktdite disc (about ;*/1d-in. thick) on 
wliich were also mounted the tlii’ee small 
binding jmsts (made from the termiimls of 
No. (> dry eelis> marked 1, 2 and 3 in Fig. 1 
and in the tests Illustrated in Fig. 4. ‘J’his 
disc, which may be made from »/»// insulating 
mntei’liil such as bake]ite. hard rubber or 
wm>d, is cut the same diameter (1 9/19 ins.. 
ill thi.s partieular nuiti as the liaslilight into 
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wliich it is inserted. As explained before, a 
notcli about ^-in, wide is cut in the edne of 
this disc and the circumference of the tlash- 
lijrht case (at the *“reti(*ctor end‘*) is suw'ed 
to leave a llan^e of similar dimensions. This 
flange and iiotcli prevent the buzzer from 
turning;, so tliat tlie ccmtaets will always be 
in tlie correct [M)sitloiK 

As shown ill F\fz. 1, binding post No. 1 
connects to the outside of the buzzer winding, 
t'oiitaet No. li conneits to the inshle of the 
buzzer winding; and also to one of the vibra¬ 
tor contacts. The otluT vibratm’ contact is 
connc'cted by a wire to a brass anjrh*. mounted 
on the* insulated lease* of the buzzer, in siic’h 
a way that it makes c'ontact with tlie central 
(positive) terminai of one of the two llash- 
li^lit cells. 

1‘criniiial No. :» on the buzzer mount in;: 
con needs to a brass spring shown in t\ 

about %-iii. loiitf and o/ld-iii. wide, whieli 
extemds alony tin* side of the blizzeT wineliiitf 
and maki's eeiiitact with tlie “switedi spring* 
in the tlashlijL'ht. (This "switch spring*’ nor¬ 
ma lly contacts the metal n*tk*ctor and lens- 
n'tninin;; rin;:. i 'IMiis is shown .seheinatie'ally 
ill I'M;;. I. Tlie* de‘tails of this eonstmctioii. of 
course. de|M‘nd n[KUi the buzz<*i‘ Used and it is 
only uccessai‘\ to follow the wiriii;; shown in 
Fiu. 1 in order to old a in the* e‘orre*e't action. 

In te'sts ITi to *J4 inclusive i 41 the 

Ke*arch coil Is usee!. MMiis coil is shown at the 
ri^lit of IM;:. It and d<*talls arc illnsrrate*el in 
I'MU. 2. MMie* ae tioii of tli<*se* te*sts ele*pe*nds 
upon tlic prc'sciicc of a ma;:iietic held around 
any wire or conductor in which alternatin;: 
or tluctuatliiK enrreiit is hnwiiiK. In the tests 
Tiie*iiti(»ne(l above, the buzzer is efiiiiieeted 
throii;;)! tlie* wiring system in epiestion to 
;;nmnel. and when It is use*el corre*<'tly. tin* 
biizzcr work.s coiitiiinously, MMiis sets up the* 
nia;:ne*tie' ticlel which is piekcMl up in the 
search coil and trausmitte*d to the phone. 
\Vhe*n the scar<*h coil is brou;:ht clo.se to the 
wire earryiiitf rln* huzzeu* sitfiial. tlie sound in 
tin* pboin* ine'r<*ase*s in amplitude*. This is 
the basis n|ion whieli all the* te*sts with the 
.search coll eb pend. MMie iron search coil 
plat<‘S de’serihed. and illustrute'd In I'M^. 
merely inere'ase the e*tre*4‘tive are*a of the 
‘*pole*s** of the se*areh coil to make the latter 
unit more* sensitive. When the* search coil 
unit t made as pe*r 1-M;:. 1 \ has bei*n eoint)lete*ly 
taiMMl and vnriiisln*el it will just "plunk** 
snu;:ly hetwe*e*n the two, short, vortical wln^s 
on the* se*arch cidl plate’s ; the* ceiil cores should 
butt onto tin* f.ices of tin* two plates. 

In tests Nos. 21 to 24 inclusive in whie-h 
the se*are'll e’edl is iiseel to loe-ate a ";;re)itner* 
or “short.** tlie buzz stops wln*n tin* .se’are'ii 
<‘edl approae*he*s the ^^rouinleel pednt; the 
seutnd e*e*ases lM»e'ause. at this point, the sl;:- 
nals fi'eim the hazze'f naturally are at ;:ronnd 
pote’ntinl anel feu* this re*ason the*y cannot be 
ple'ki*el up in (he .search coll and phone,— 
tutors) 



"Clean and balance the set.** 



The NEW Ultra - Deluxe 

LIXCOLX 


REVOLUTIONARY IN EVERY FEATURE 

From Antenna to Output 
Single or Double Audio System with New 
Lincoln-Hutter Diffusing Columns 


Write for complete details 
before placing your order 
for any other receiver. 


Lincoln Radio Corporation 
2222 Divtrsay Av«nu« 
Chicago, III. 


One Year*s Guarantee Against Obsolescence 

Edco Tube Tester ^32^ 


Tests All 4-, 5-, 6- and Dual 7*Prong Tubes 
It’s Outstanding Characteristics Arc: 


► DIRECT ENGLISH READING 

I 4 Sockets • 3 Selectors 

\ Short Test • Cathode Heater Leakage 

I Gas Test • Emission Test 

) Tests 2nd Plate • Tests 2nd Diode 

a Line voltage adjustment on 1000 ohms per volt, Copper 

__Jk 


• Beautiful veri-chromed bakelite panel. Mounted in hand* 
some carrying case. Dim., wide, 12 long, 5 deep. 

LITERATURE SENT UPON REQUEST 



Equipnient Design Co. * Hot Springs, Ark. 


ULTRA MODERN SET ANALYZER 


The finest—most handy analyzer that 
built. Simple to operate with accuracy. De¬ 
signed by C. Sicuranza. 

|/|T PARTS. CARRYING CCO 50 
CASE ac BLUEPRINT 

KIT ASSEMBLED $62,50 

ANALYZER 

You can work faster with this Ultra Modem 
Analyzer and accomplish more practical work* 

SEND FOR BOOKLET 


JORDAN RADIO MFG. CO. 


Makers of Fine Instruments 
30 MYRTLE AVE., BROOKLYN, 


N. 


Y. 
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SERVICEMEN • • • • 

Why be handicapped with an ancient analyzer when In 
two hours you can easily modernize it wilh one of these 
kits and a pair of composite sockets! Directions and 
diagrams included with all outfits ^ , 

Here is the professional model. 

on the latest Wcston-JrwelU 
Hickok. Supreme, elr. testers. 
H you want the he^t Bet this kit. 
Has the faiumis Na-.\lil l.atrh* 
Lock with tiuiiiih release. 
9«;\VL.\ New .«tiiHll T-pronit 
l.atrh-Lofk Analyzer liuK List 
with Twill t'.H. Handle. 

07n>S.\ 7,\ to 4 - prong 

Latch Adaiiter . 1-25 

97jI)S.% 7.\ to 5 - prong 

Latih Adiihter . 1.25 

97H|)i:5A 7 a to 6 . prong 

Latiii Adapter . 1.2S 

97;i>SA 7 a to 7 * prong 

Latch Adapter . 1-25 

907WLA KIT Complete as 

shou'ii .$8.50 

Here is the set for those who 
want the lowest possible cost. 
Does not liOTe means for locking 
the adapters to the ping hut Is 
senicciible In every way. the 
wiretl ailaptcrs having the neces¬ 
sary 'tnall bosC for fitting 
shlelde.l .-ockets. C. G. ^tud 
supplied. 

9771* 7-prong Plain-Type List 

Analyzer Plug.$ .40 

974W 7 to 4-prong Wired 

Adapter . 53 

9T5W* 7 to u-prong Wired 

Adapter .55 

970W’ 7 to 0*prong Wired 

.\<la|)ter.55 

977W'A 7 to 7A - prong 

Adapter. .55 

97 7 P Kit Complete as 
shown .$2.fill 

8-Wire Hrald-Covered Analyzer Cable., .List 10c, ft, 

4r)R 4-5-0 t'oiitact Composite Socket.List oOc oa, 

477 7-7 Contact Cotnpo.dto Socket.List oOc ca. 




ICs Here at last!—The 
■'.Make - Your - Own 
.%<lapier Kit. .‘\U the 
parts for making any re¬ 
quired adapter. Incliiding 
all ten tjpes of i^ocket 
lop-sect Ions and small 
sized bnse-sccttons com¬ 
plete with ovet two dozen 
assorted extension, solder- 
Ingt connection, phone- 
tip and control-grid ter¬ 
minals. connectors, clips 
and lead wires. 900 
•‘Make - Your - Own 
A<lapter Kit complete. 

List .,....$2.50 

DouRht separately each 4. 
S, 0, 7 ami small 7 toh 
or base section lists at 
^5c each. _ 





HERE’S HOW TO MODERNIZE YOUR CHECKER 


List $6 


950XYLA 


Checks over 120 new tubes 
including small 7*s In your 
pivscni tube checker. H 
checker ha-i no ill. loltagc 
,wltib, adapter 954SCL, 

IDt $1.25 1' aKu required. 

Servicemen’s discount 
35<*'o; on orders listing at 
$10 or more. 40*/«. 

HERE'S THE DATA YOU WANT 
Send two .ic 'l8mp^ for new IH page Itooklet showing 
illustrated tube socket connections of 266 different 
tubes, data and diagrams on rewiring any obsolete 
set analyzer or tube checker and information on using 
the new tubes in place of old types. Include.*; catalog 
iiagcx on all kiiuls of iiorkets, speaker plugs, connector-*, 
wound and unwound coll forms, coil winding data, S-W' 
receiver references, etc. 


950TR 

t'bnk^ aI.L 10 to 30 
\«>U ilhiment tntics In 
the 21 tube cheiker 
>*M-ki‘t with 2Vi* tolls. 
Has fil.U)ionf; tohaue 
^('It■lio^ 'Witch arid In¬ 
ternal n,in^fmmcr. 



ALDEN PRODUCTS CO. 

Dept, R-l. 715 Center St. 
BROCKTON. MASS. 
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Triplett 

Meters 

are rapidly making a name for themselves as 
quality instruments at popular prices. We 
carry the complete line at regular wholesale 
prices. Call or write for descriptive bulletin. 


I 

4^D VESEY street New York, N, Y. R 


RADIO BEGINNERS 
"PIANOTRON" 

(Continued from payv 405) 

Such an apparatus is described here. 

The Circuit 

The circuit is very simple ami should cause 
no ditticiilcy. OTllEU CIUCUITS tfor the 
same niimuer of iiot(*s and power output) AKK 

MTEIl Moke expensive to build, lie¬ 
fer riiij; to Eijrs. 1 and 2, We see that it employs 
a tube a.s a variable U.E. oscillator. 
'The lunod circuit for this oscillator consists 
of an ordinary broadcast-type coil designed 
for use with a 1550 mmf. tuning condenser ; 
the capacities Ul, C2 and the 10 small con- 
(b*nscrs fhouic made) each ct^nnccted to its 
own key, are used in our ‘'radlor piano.” The 
capacities Cl, C2. totalling .002-mf.. tunc this 
ll.F. oscillator to its bast* radio frequency of 
about 2 :>d kc. for aero-boat w’ith the other 
U.E. oscillator and each of the 10 small con¬ 
densers each add oiurngh capacity, wlien its 
respective key is pressed, to change this fre* 
qtiency by some value which will produce an 
<ta</th/c change. 

The second K.F. oscillator consists of the 
tlxed-tune circuit L2, Lo, L4 and CO coupled 
to the oscillator section of the type lAO tube, 
V2. The plate of VI is coupled to the con¬ 
trol-grid of the pentode section of this lAO 
tube. Due to the fact that this control-grhl 
and the oscillator gruls are in the same elec¬ 
tron stream this results in ideal eoupling 
lictweeii the two frequencies sliiee there are 
no capacities or inductances involved in the 
proce.ss and no tendency for the two oscil¬ 
lators to ' pull tngi'thcr” as they invariably 
do when cotiplctl by such devices. 

The plate of tin* l,\d is resist a nce-conpled 
to a typ»* 75:1 tube, V:i, used as an audio am- 
plilier*feeding the loudspeaker. 

Bias voltage for the control-grids of the 
l.VO and the is obtained from the poten¬ 
tiometer U7 in the negative ”U” supply line. 

Construction 

Very little need be said regarding the actual 
construction of the device, for the layout is 
vi-ry clearly shown in the photographs ami 
pic lure diagram. The construction, oiiee the 
parts are all made, is straightforward and 
simple, A “breadboard” layout w’as followed 
in this design for the same reason that it 
was ustbl in previous “Ueginner's” designs— 
to wit, simplicity of construction. 

The lirst job to be tackleil is the making of 
the Ki keys of which a detail sketch Is given 
in Fig. 2. They liad l»est be made of some 
hard wood, sandpapered smooth ami given a 
coat of shellac or varnish for appearance. 

The shelf oli which the keys and tuning 
coiulensiTs arc mountetl is next matlc by 
screwing two 3x3 Ins, end pieces on a 
hoard 3 x 12>;4 ins. long. On top of this 
shelf is mounted the common plate of the 
tuning contlenscrs—a piece of 1/DPiii, metal 
2 Vj X 12>^ ins, held in place by two rows of 
nine screws (>< spaces), one row along etich 
edge. Uctween the metal and wood shelf are 
placetl several thicknesses of heavy drawing 
paper, preferably waxed. 

Now mmiiit the IG key.s on a V^*ln metal 
hmI long enough to extend through the end 
pieces of the shelf, Fut a washer between 
each key and its neighbor. Along the back 
edge of the shelf, underneath, mount 1C small 
s<*n*ws so spaced that they will make contact 
with the si-rew heads in the keys w'hen the 
latter are properly mounted. Under each 
one of these screws fasten a pigtail lead hav¬ 
ing a free length of about 2 ins. from the 
odge of the shelf when every other lead is 
brought to ihi* front of the shelf. 

.Mounting the bank of keys on the shelf is 
simple enough Imt, if a nicely operating as. 
seinlily is desired, rather tricky and requir¬ 
ing ca tvful wttrkmanship. The keys are 
uiouiittMl by passing the rod on which they an- 
hung through a hole in each shelf end but 
this hole must he very carefully located so 
that when a key is horizontal it does not 
make contact between its screw and the corre- 
spoinliiig (me in the shelf, hut so that by 
pressitig the outer end down about 3/lC-in,, 
a good contact, is made, -\ftor this position 
i.s found land heed the warning to work 
slowly and surely here* for if the holes are 
just a little off they cannot he moved! make 
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a small metal bracket to be screwed to the 
underside of the shelf and having a hole of 
the proper height to support the center of 
the key shaft. 

Now mount the rod. keys and bracket in 
place and directly under the saw slots In. the 
keys mount another rod about M-in. from 
the bottom edge. Between each key and this 
rod is stretched a rubber baud to return tin- 
key to the off position. Along the underside 
of the shelf in front is mounted a piece oi 
wood just thick enough so that the keys stop 
against if in a horizontal position. Solder 
the pigtail lead from each key to this rod 
(be careful not to burn the rubber baiid.s in 
this operation) and solder a ground lead to 
this rod. 

The ‘‘Note Condensers'* 

Now make up D> condenser plates of metal 
alH>ut 1/04 X % X 1 »4 ins. long with one end 
iui'n(*d up about 1/iO-in. A detail of one of 
the “note coiidcii.sers’’ is Fig. 3. Solder this 
turned up end to each of the 10 pigtail leads 
brought out from the screws under the shelf 
(by the way, make sure that these screws do 
not come through the shelf or they will short 
out the tuned coil and prevent operation of 
the o.scillator) and slip the long end between 
the waxed paper and tin* shelf, placing on'‘ 

■ note plate” boiwceii each pair of screws hold¬ 
ing down the eommon plate. Before placing 
the “note plates” in position go over the 
edges of these plates with a line tile or emery 
cloth to remove any sharp points which might 
cut the paper insulation. 

On ea<‘h end of the shelf supports mount 
an angle bracket to permit the whole assem¬ 
bly to be screweil to the baseboard and the 
unit is ready to iimuiit in place when the 
other apparatus is wired up. 

In tiu- approximate center of the front, 
vertical halllc hoard cut a hole large enough 
K' take the speaker you intend to use, niouiix 
the speaker and fasten tin* whole arrange¬ 
ment to the front edge of the baseboard 
wilh a couple of small shelf brackets, as 
show’n. 

Now proceed to mount the oscillator coils, 
lube sockets and condensers in the position-^ 
iiidhatcd by the idiotographs and picture dia¬ 
gram, and wire up ihi-se components. Then 
mount the keyboard assembly and make a 
cimneetioii as shown from the rod to ground 
(or negative lilamonn and from the top plat** 
to the grid side of coil LI. 

Operation 

Flaco the tubes In tlu-ir sockets and cmi- 
neet up the “A” battery to the power plug. 
Putting this in place should result in all 
ttihe tilaments lighting up with a dull rc*l 
glow’. Then, just to be on the safe side, 
take out all but the type 30 tube, Vl (that's 
the cheapest one of the lot) and make a 
<iuick, snappy connection to the “B” supply. 
If nothing in particular hapiieus wv know, at 
least, that the ”B*’ is not shorted to the lila- 
luents. If, however, the tube slimild give a 
iKMitilifnl, bright light for about a tenth of a 
second you know that there is a short, and 
it only cost you the price of one tube to dml 
it out! 

.\ssumlng that everything is O.K., make 
this “B” connection permanent and put a mil- 
liammoter (-5 ma. or larger) in the “B” cir- 
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(■nil. .ShorHnK mit tlir tuning coll Ll wiih a 
sc I'owdriver should result in n change in the 
rending of this meter. // it tioca tioi, the 
lube virvuit is not oaviUatiuf/. Reverse the 
c-o III! eel ions to the pljite ccul and try again. 
It' it still sh<(\v.s no eliauge, earefulli- eheck 
over the entire circuit for the fault which 
c-xists somewhere. 

Rcmiove the type JIO tube aiul pat the type 
lAU tube, V2, in the corrt*ct socket, first be¬ 
ing Mire that the slidc-r cd R7 is in its most 
negative p4»siiion—to ilic‘ right, on tlie sche¬ 
ma tie diagram, Tig. J, The same change in 
plai«‘ current will he noic*d for this tube— 
though nun h smaller in annmnt—when the 
coil 1.2 is shorted out. if this tube circuit is 
oscillating. Try turning (the normal 

tlckbu* coil* to all possible positions. If 
cirmir oscillation is not obtained reverse the 
con mictions to 1.4 (tin* normal primary) and 
iry again. If the circuit still dciesn'L oscil¬ 
late. check the circuit. 

Re rn tiler eurefnl with tube V2 as it is 
Somewhat delicate; under no cin-umstances 
should the total “11“ current through the 
tube be nioiii than 0 ma. 

If you have no tnilliainnieter and can't hor- 
r<'W one for the m-casion. we can tisc mir old 
standby—tin hi'oadcnst receiver—to check for 
4»scillation i rbougli, in this ease, as the tnn- 
iiiL of 4»m‘ oscillator Is not variable and the 
Ollier oiH- not greatly so. it is rather a tedi¬ 
ous met boil I, 

I'se a regular tuning condenser—obO minf, 
or rnK) mmf.—ami coninMU it temporarily 
across 1.1 ami 1.2 in turn. Then tune in a 
sfatlon on the broadi-nst set ami run a wire 
from ilic control-grid connection of the lAG 
inlM- to the antenna jiost of the s«'t. (The 
control gritl is the t<M» cap,) This same con- 
iiecTioii holds for tcsihig both iiihes. 

Now swing this temporary tuning comlen- 
ser around the dial. If you are lueky yoti 
will hear the sipieal that imlieati's oscillation. 
If m»t, y4ni will simi>ly liave to try all pos¬ 
sible iMinbinations of various br<»adcast sta¬ 
tions. positions of ilie tuning condensin' and 
connections for the coil until you do gel rc- 
MiUs. Test one tube at a time, as before. 

Tuning 

After you have checked both tubes for os¬ 
cillation unhook all t<*inporary I'oiinectioiis 
and put all tubes in their sockets. With a 
sink of wood, sharpened to a serewdriver 
edire. sei'ew the ailjiistimmt of ('2 slowly up 
and iluwii. The slider of R7 should be about 
tlin'c-ijiuirtiTs of the way toward the positivi* 
<n<l dnrihg this operation. At some positbm 
of this si'H'w yon should hear a sipieal going 
down and th<*n up thi* seale. .Vdjiist t'2 to a 
point about in the rang*' to whbdi you wish to 
tune tlu* Instrument and ad.iust tiie slider of 
R7 to tlU' point (»f inaxlmuiTi response, then 
h-ave it alone. 

If yini <lo not gi'i thi.s audio scjm*al there 
are two pf»ssii>i])t)4's (since we know that 
boih oscillators are working) : (I) 4 'itiicr the 
circuits associated with v:» an* incorrect ; 
lu*, (2) our osi'illators are not tiiliable to 
ideiitb'al frequundes. 'J'lu' tirst point can he 
checked by I'oiiiieeiing a phonograph pieknp 
across R2 ; the secuml by putting our tempor¬ 
ary tuning condenser again a«*r«»ss l.I and 
varying It. If we can get results this way it 
means that 0» is way off its correct value 
and must he replaced. 

Now. with c'erything in order, turn the 
screw on l'2 until you get flu* squeal going 
down tin* scale and ni> again, then cari-fnlly 
mljust it to (h*ad beat -or no sinijol -lieiween 
ilu‘se two. Pressing a k«‘y shouhl now result 
ill an amlible note aiul ifim are rcudt/ jitr thr 
fnovv»ff 0 / iunitif/. 

If yon have a good tnusii'al ear this can be 
done by ear. otherwise yon ha*! lM*(l*'r use a 
piano as a standanl. .\*ljiist alt th** s* rews 
in the <‘ointnoti * omlenser plate until ,v*ui can 
.iiisi sli*le the tmiing *»r “ii*de’‘ jdates In 
ami *uit, Voti *aii start your tuning in any 
o< tav*‘ yon desire: the fnrtluM' In rlu' plat*‘s 
are push*'*) th** higher will be the pit*‘h. If 
ymi *'anmd reach a sntlii-ieutly l*iw mde t*) 
start with, trim off some of the plate until 
.^**n *an reach this note wiih tin* plate push***! 
aii*uit three-qunrt**rs of the wjiy in (s*r that 
it will stay in pla*-*-). Trimming the note 
plates in tlie form of triangles will be found 
iiest. 

tlaving start*'*! tin* pi'oe**ss it is simply a 
*ase *if I'lit ami try until the eiitir** k*'yl»oar*l 
is turn'd. Tuning etuli k**y of imr **impb*ted 


•’rianotron* to the full tones of the piano 
will give a range of 2 o**taves; tuning to tin* 
Imlf-tones (tlie black keys on the piano) wiii 
give about 1 oetav*»s iiiore than the range 
of the “aV*'rage" voi*-**. 

That's a lion t all then' is to sny. It *mly 
remains to jdik oin yoiii' ont-tiiiger turns, to 
th*' plamlits ( V) of fri**mls and family. *>f 
course, if you an* real am hit ions you can 
liuibl iinu*e k*‘.vs—any luunhor ,v*>u <lesin' up 
to the full iiiano rang*' of n*des. 

Experiments 

The range «*an be exteiuled in aiuMber way 
\vlii*'h. bowever. wonbl require ***>usi*b*rabli' 
practice to ns** exp**rtl.v. I)**pressiiig tw*» or 
nitirc k*‘ys^ by a*l*llng *a pa city. iiicreas*'s the 
pilch uliiivt* tliat *>f one alone. It is quite 
possible to lind eombhia i i*>ns of keys that will 
increase tlu' rang*' at least aiioiliei' *utav*‘. 
I la lf-toti«*s also, can be reacli***] in ibe same 
way, SiM**'ial iiuisie *'onlil In* writt*'!) f*n' us¬ 
ing III** instruiiu'ut (hiniik scales are avail¬ 
able at any nitisic ston'i in wbiili a ton*.' is 
represenl*'d not *»nly by n single note bin by 
two or iiuii'**. I'aeli repn'seniing a k*'y, tied to 
the same staff. 

As ilie InstrniiU'iit is now laid *uit ii pro 
dines a fairly i>nr*' tone which i'aii lie<'*iinc 
s*im*'Whal tiresome. llowev«‘r. tin* jieiiioile 
mb*', improperly (»perated in an ampliiier 
S4‘ns*', is a Tmtorlons producer 4if liariiiouii s. 
'rile pnoliietion of tlu'se lianiiouics ilepeiids on 
The lo;ul ri'sista 11*'** (the loiuls])**ak*'i'>. ainl tiu' 
conirobgrid ami s**i'**t'n-gri*l voltages. 

I’sing another pet*'iit iom**t«'r of almnt oUno 
ohms pla*'4Ml lu'lwi'i'ii 1»7 nml the iiegatlv*' si*Ie 
*if til*' lim*. nml bi'inging tb*' gri«l r**tui'n of 
V.“ to its sli*ler will permit varying the bias 
on ibis tube. 

Incidentally, if ili** bias r<'sist*ir nn'iinon***! 
is used it iiiight b** iii**i*ssai‘y to ad*l au¬ 
nt lu'r sertbm *if "R'' buit*'i'y to uiak*' up for 
the *Irop a*i'o.ss it or else the R,K. oscillat*irs 
may fail to function. 

Finally, this iiartii'iilar set-up is *»f a sim¬ 
ple 4*\perimeiiiat iiattu'*'; ns a musical iu- 
stninu'iit it *if *MHirs*' Ieav*'S iiim h to be de¬ 
sired, llow*'V<'i‘, tli<*r«* is ill process *»f ilesign 
a iiimh imu'e elaborate instrument in wbieli 
it will b*' possible t*i i>lay s**v**i'al not*‘s at 
oiiee ami wliieli will havi* a gr**atly I'Xti'inb**] 
rang**: ami pi'*ivisi*»ns tor vniying the tini**s 
pio*lu**'*l. also pow**r emmgh to cov**i' a large 
au*li<*iiee, .\ny <'onip*>sit ioii \vrlii**ii fm- piano 
or organ lan b*' playi'd to its full lM*anty on 
sm h an inst rnineiit. If sntli*'i*Mit iiit*‘i'est is 
manireste*l it will In* built ami di'siviUed. 
What *Io yon sayV If yon want it you will 
get it. 

Parts List 

(MU' 2-cir('nlt tuner, any siaiabir*! br*iailcast 
typ**. l.I ; 

One :;-cir*'iiit tuner to niat*'h the above I..2, 
I.:i. 1.4 ; 

One R.F. choke, L5 ; 

One iiiU'a comb'iiser. .OUlo-nif., iT ; 

On*' iiima c*ui*l('ns*'i*, ,UU2-Iijf.. i'*i; 

One mica c*ui*lens*'r. .UOl-mf.. i’4; 

Tlii'i'c mica t'luidensers. .7*10 miiif., *'.7 i’7, 

CU ; 

(Ml** mica *'*ind**iiser. ,()0.7-inf.. t'H; 

(Ml*' XI. Vari*i*Iensci'. *;.7, .7UO nunf. max.. *‘2; 
One paper c*m*h'nser. 2(M) V., or iiioi'e, 

C3; 

(Ml** paper condenser, .o-inf.. 200 V. <m- nmn*. 

TO ; 

One ele*‘tr*dytle con*lenser. 2.7 inf.. 2.7 V.. 

iTO ; 

Tw*r resistors, .7u.noo ohms. Rl. R4 ; 

'I’hree r**sistors. ..7-iiU’g.. K2. R.7, 1:0; 

One n'sistor. (l.-\V.. 2.7 .M(i*i oliins^ U;;; 

One win*-wouml poteiu ioiiiel**!', KjOO olnio', 

R7 ; 

On** mi*lg*'t magneli** lomlspcaker; 

On** type ;:o lube. VI ; 

One lype lAO tube, V2 ; 

Om* ty)!*' ;2l tube. ; 

Two 4-pi'*mg s*H*k**ts; 

One .7-pi'niig sock(*t ; 

Oil*' (t-pr*nig so**ket ; 

Oiu* 4-win* p*»w*'i' cable ami plug; 

Om* basj'boanl, II \ 1.7 x %-ln. tbi*-k ; 

<)iie bailie. |*0{, X 14 X V*-ln, thick; 

Thr<*e 4.7 V. “R** batteries; 

One Ib'i'bargh 2 V. st*u*ag** cell; 

Sixteen riibher bands f*u- l*'y returns; 

Tbin sliecf st*»ck f*u' tuning plates; 

1 Ki-iii. 'io*'k for I'liiideiiser plaO'S: 

%-in. laiiiiiiato*! Wfnul sioek for k*‘ys ami k**y 
immntings; 

.\iu:le bratkeis. wire and har*I wa r*-. 
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TESTinC 





^SoW you can carry a complete 
and compact lah*irat**ry witli you and 
solve any testing pnihlem . . . witli- 
out having to guess wliat the trouble 
may he. This new Triplett portable 
laboratory. Xo. 1]7‘). consists of 
three units: 11.^0 Oscillator. 1125 
\'oU-Ohni-Millianieter. and the 1166 
Free Point Set Tester. 


Xo. 1150 is a well designed, com¬ 
pletely shielded oscillator, A switch 
permits generating cither a stabilized 
modulated or untmxlulated signal of 
constant level. Kxtremcly accurate 
scale divisions cover fractional fre- 
<|Uencics from 110 in 1600 K.C., on 
the individually hand-made chart. 

Xo. 1125 contains a direct reading 
Ohmnieter, Output meter. A.C-D.C. 
Voltmeter and Milliameter. Com¬ 
plete with 16 different scale readings. 
All readings arc controlled by a 
selector switch. It lends itself ad- 
niiraldy to point to point cmitinuity 
testing for set analysis and general 
testing. 

The Free-Point Set Tester, Xo. 
1166. is universal, flexible aiul is de¬ 
signed to overcome *ibsolescence. 
Four sockets take care *if all present 
day tubes. Designed i*> overcome 
(obsolescence. 


YOUR JOBBER CAX 
SUPPLY YOU 

. . . at the dealer's net price of $34.67 
See him today, 

THE TRIPLETT ELECTRICAL 
INSTRUMENT CO. 


27 Main Street Hluffton, Ohio 


Send Coupon for Facts 

Triplett Electrical Instrument Co., 

27 Main Street, Biuffton, Ohio 

CciiUemi'ii: 

Send me cat.iloK nii TrliileU Te-ter 1179 . . 
iitiil tiiDiplel** line *1 latUo in-trLment*. 

Name . 

S'reo Aijiln-ss ... 

< itv , ..Slate. 
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HOW TO BUILD, TEST 
AND REPAIR 
RADIO 
SETS 


Radio Construction 
Library 

including Television, Short*Wave Receivers and Auto 
Radios. 3 Volumes. 6x9—1177 pages. 561 illustrations. 
This uracllcal Library Includes: UA1>IO 

—The fundamental Ttrlnchdes of radio, presented In an 
nnderstandatde niiinner. Illustrated with work Inc dla- 
Krarns. IMIAUTUWL RADIO OONsTUfCTION A.\l> 
HKl'.MR—Methods of loratlnR tronhle and reeepthm 
fitulrs and inaklnK workinanltke repairs. IH-seusses mml- 
ern Short-Wave ttecehers and Installation of antomoblle 
radios fnlly. UAlHO RPX’KlVl.VO Tl'Rl-^-ITtnrtples 
underlying I he operation of till vacuum tnhe« and their 
use In rHepilitn. reinnle (<)ntnil jind preeUlon measure¬ 
ments. , , , 

The LIbrarv Is up-to-the-minute In ererj- respect and 
h based cm the verj' latest developments In the design 
and manufacture of equipment. 

10 Dxys” Free Examination 
Easy Terms 

Mc&RAW-HILL 


FREE EXAMINATION COUPON 


!”McGRAW.HILL BOOK COMPANY, INC., 

I 330 W. 42nd SL, New Yark. 

Oentlemen:—.«!end me the new RADIO 
' TION IJIIRAIIY, all charges prepaid, for HI da>s . 
I Free Kxaiidnathni. If satUfmton I «ill send Jl.riO i 
I In 10 dav.'i. and a month iiniH fi-iO has been i 

I paid. If not wanted I will return the books. 


I 
I 


I 


I 

I 
I 

I nty and State .-. | 

I position .-. I 


Name 
Home Address 


FREE 


I Naii^ 0^ ^ ^ 

RADIO 
MANUALS 

Httdtu Service MjillUUlt* u.t>SMdutt|> FREE- k.-ii i..i 

vour „ your )our |.o 


Type Cost 
U.Y-20(A SO.lO 


UX-226 

i:y-227 

UX-171A 

UX-12(> 

TTX-UI9 

UV-I99 

CX-I12A 

VY-T24 

UX-245 

VT-246 

UA'-247 

\\*l>-12 

u.\- 2 ;io 

l*.\-23l 

irx-2:i2 


.30 

.30 

.30 

.40 

.40 

.40 

.40 

.40 

.40 

.GO 

.GO 

.GO 

.GO 

.GO 


Subject to Wll 

Your 

Tvih* 

t;o8t 

FY-2;« 50.85 

UX-2:i4 

.85 

UY-2:i5 

.GO 

L*Y-2:ifi 

.85 

irY-237 

.85 

t;v-2;js 

.85 

UY-23y 

.85 

2A:i 

1.10 

2A7 

1.10 

2R7 

1.10 

6A7 

1.10 

6B7 

1.10 

2A5 

.85 

41 

.GO 

42 

.GO 

43 

.85 

44 

.851 


TyiM' 

4S 

49 

r>.% 

56 

57 
5H 
59 
75 
77 
7.S 
79 
S5 
S9 

rx-2io 

C .\-222 


.85 

.60 

.GO 

.GO 

.GO 

.GO 

.85 

.85 

.85 

.85 

.GO 

.GO 

1.10 

1.10 


i:X-250 1.10 


.our 

Cost 

.85 

.85 

.85 


Cosl -ji” 

1.10 UX-1S2 
- i:x-is3 
l’V-tS4 
rX-5H6 2.10 
X:v-6K6 .85 

rx-401 
UX-4IW 
CX-.S66 
1 

UX-2S0 
3z:i 
2525 
i:x-2Hl 
rx-2s2 
rx- 2 s:i 

l’V-S4 


1.50 

2.00 

2.75 

.85 

.40 

.85 

.85 

l.lO 

.85 

.85 

.85 


with onler. 
Newark. 
No order 


Order from this lulvertlseinen -—Remit -U 
baliinee t;.O.I). Alt prices are P .O.IJ *; ‘ X-;; \\r\\cT 

Shipments ko forward expr^ uf’A licensed— 

for l«« than S3.00 ncccpted. All tubes RCA iHenst 

0 months Guarabt«». »aBlC PLACE 

ARCO TUAE CO. "iCJMfc."., 


REWIRE 


THAT ^ ° 

WESTON 568 
SUPREME 400 SERIES 
JEWELL 408 AND 409 

m-^rvrr 

Ojwratlng Instructions Coiindctc. Prepaid 


SUN HAPia CO. 


227 FULTON STREET NEW YORK CITY 


SERVICING "TALKIES" 

{Coltttitned from paf/c 408) 

The AmpMfieP Racks 

There are three ampliner racks shown in 
Fiir. A. fontainini? two toniplete amplifiers 
plus auxiliary euiiipineiit. Kach amplilier con¬ 
sists (if live sttmes in caseadt*. I-'or the sake 
of con veilPUH-e in shippiun and repair, each 
amplifier is divitied into tliive separate am- 
plilici- "panels.'* which mount on tiieso racks. 
'I’llere are two of each type of amplifier 
puiitds. 

Itc^innini: at the tipper loft of these racks, 
just t(» the riijlit of the lire exiiiiuuislier. tlmre 
i.s a switchinu' panel; tlie fiincthui of which 
in this particular installation i lie writer 
doesn't know, ilelow that is a liiuiik panel. 
carryiiijT no apparatus, installed to avidd 
loaviiu: Ida Ilk space on the rack, itehuv that 
are four amplifiers. The two nearest the top 
contain tlie lirsi three sta;jes of iiiiiplitication. 
The ttihes are inside the s(|iinro cover that 
protrud(‘s from the fr«mt of the amplifier, 
untienieath tlie meters. T'liis c((ver slides off 
and the ttihes will t»e found mo tin ted on rub- 
hor as a protect ion a^rainst microplioiiic 
noises, dm* to vibration of tli** lloor, 1 he dial 
at the left f(f this amplifier is the vohuiie con¬ 
trol. The dial at (lie rivdit is the filament 
rheostat. 'I'hese tilaiiK'iits are supplied hy 
ni(‘aiis of a 12 V. storage battery, filtered rec¬ 
tifier or motoi-ceiieialor. iTlic same or an¬ 
other stnrji;re battery, rectifier or uciierator 
would supply the speaker field current if the 
lunm cabinet previously described were rmt 
used.) 'fill' two iiK'ters ri-ad filament and 
plate current, T'he three luithms iiaderneath 
the iiH'ters fiiiictioii to coniiec-t the plate meter 
into any one of the three plate eireitits. The 
plate current is siipplicsl by the reclifa*r, built 
info the amidilier. ciiiryiiiL' tlu' fourth sta;ro 
and mounted on tlie rack immediately below. 

These btwer amplifiers, which contain the 
foiii-tli stam* of amidiiieatioTi. are shown at the 
bottom of (he h*ft-haii(l rack. 'fli(*y carry, on 
their face, four tabes (two rectifier.s. two 
push-pull aniplifiorsi a imUer. and a switch, 
'fhc' meter reads phite ciirn'iit. 'fhe switch is 
n ‘‘startini'" switch, and lias tlirei* positions. 
One is ‘'(UT." the next siippli(*s ciiirent to fila* 
meats only, the third, after the filaments UiWe 
heated suilic i(-ntly. supplies plate current also, 
'i'hese lilaincuts arc* lit It.v stepp('d-dcnvn A.O. 
The two ritflit-hand tabes arc full-wave recti- 
tiers ((hree-clemcnt tiibfv; with plat(* and tfrid 
shorted at tin* s(n k(*t t : the left-hand pair are 
Western Klectrie type ‘JUo's workiufx with very 
eoiiservatlve plate supply as Olass A push- 
pull amplifiers. 

fhi the two rac'ks to the riirht of those are 
seen four amplifiers, all alike, which carry 
liirire, lonn riiln*s. 'fhese ccentain tiie final, or 
fifth staire of .\.F. amplitieation. 'fwo of these 
amplifyitu; panels, wirecl in paralb*!. fuiu'tion 
as part of the "retfiilar" nmplifi(*r; the other 
two, also ill parallel, are inirt of the "eiiu'rtf- 
eney" set-up. 'fhiis the fifth sta;re of ampli¬ 
fication consists of f(nir ainpUfyiniJ tiib(*s— 
two piisli-pnll staires coiinecicd in multiple, 
'fhe external arrangement of these amplilieis 
is similar to that of the fourth sta^e just d(’- 
scrihed. Fach i-arries a startinir switch with 
“til." and "plate** posilions. KacU car¬ 
ries a plate niilliainmeter. and four tubes on 
Its face—a rectifier pair <ai tin* riirlit and an 
amplifier pair on the b'ft. 'I'hese rectify in;: 
tube's are al'ict tlirc'e-eleinent tubes, plate and 
frrid shorted at the socket. 'I'he i’ectaii;:ular 
boxes iiudcriK'atii the tube's covt*r the filter 
ceuielensers. 

n'lie nuxi’iai'.v eepiipnient is so(*n al'-ove these 
power s'aues. The* top of the center rack 
**arries a swltchini: leaael, 'I'liis Is fen* input, 
and cotin(*e ts this aniplitier to sound ('ivn- 
chroniy.ed with the picture'i. to an aiinonncin;; 
microphone', nr to a non-s.vnchroiunis pheuio- 
uraph. as elesired. Hiills-e.ve si;:nal lamps at 
ei.cli side of the two snap-switclu'S slieuv 
which t,vpe of input is in use and help pre¬ 
vent dela.vs arisiiu: enit eif an,v mistake' in 
.switchtim, Ifireetly below this panel is the 
speaker control panel, containing: a tapped 
auto-tratisfeeraier fen* iiiate-hiii;; the output im- 
IM'dauce' of this amplifier to any desiivd niiiii- 
teer of loudspeakers. 'Tap switciies wired to 
the aiito-transforai(*r e'an he sce'ii in twee rows; 
four in the top row. thive in the bottom row. 
I’.olow e'ach tap switch is a snap switch by 
means of which an Individual speaker can be 


removed from the circuit entirely. These 
snap 8wit dies are iise'd cadi iiiorninK before 
sturMnij the show, to test the stace speakers 
one at a time and make sure ail are wetrkinj; 
properly. A snap switch inide*r a cuard, to 
the ridit of the lower row of tap switches, is 
a rei:iihir-eiii(*ri;enc.v chanceover. superseded in 
this installation by tlie switchiii); panel just 
to the ri;;lit of it» and therefore, no doubt, 
short-circuited. 

lmmediat(*Iy to the ri;rht of this horn 
panel, anel just below the row of meter jacks, 
is a deuilde snap switch which cuts in either 
the rei?ular or the emergency anijditie'r, as de¬ 
sired, ('oiiinionI,v one will be used on even 
days of the nieuilhs and the other cm odd 
days, to make sure both are always workini? 
perfectI.v, 'I'libes in both are ke'pt lit and 
ready at all times wliile tlie slieew is riiiiiiiu«, 
.\bo\V this is a row eef jacks hy means of 
which a millianimcter may at any time be In- 
treKluci'd into any of the speaker circuits. 
This arranccnient permits dieckiiii; the indi- 
viehiiil speakers for defects in the eourse of 
the show, willimit elistiirhini: the audience. 
The iiieU*r, with its phi;:, can he seen mounted 
on ihe> wall above, just to the left of the 
horn field control panel. 

The Projection Equipment 

The projection eeinipiiient. with the syn¬ 
ch rnniyeel ph(uio;:ra|)li and photo<‘cU plek-iip, 
and the drive motor, are sliown in Fi;:. JL 
The three turii-tahles behind each pre/jector 
arc easily distinguished. The pickup, or re¬ 
producer, eau Ite se'eii just to the ri;:Iit of the 
tarn table*, hehtw the in'edlc-case. 'I'he disc 
turns at ofi l/"‘ r.p.in,. and the pedestal oil 
whie-h it rests is pre>vided with an olaheerate 
spriim-atid-nil filter to insure ste'ady rotation. 
'I'he motor that drive's heeth tiirnt.qhlo and 
projector is seen just to the h'ft. When the- 
disc turiitahlc is not in use, the ruhhe’r 
cnupliii;: be’twe'cn it and the motor is some¬ 
times reinetved, 

'I'fe the’ h'ft of the motor ma.v he seen an 
aliuiiiiuun shaft le'adhm upward to a polislied 
tlywlu'el threui^h which peewer is applied to 
the tirojector. H'liis fi.\whee?l is hollow, and 
has a .s,vsU'in of filter .springs inside it, to in¬ 
sure stcad.v motion. 

Speed of rotation is ;;overtieei in this in- 
staliati<m hy a "control t'ahiiiet" whicli stands 
on the iloor in freuit eef the iiiotevr. luit is not 
eas.v to <I 1st i null ish in tlie picture. Thi.s 
cahine't (tliere are several typesi may con¬ 
tain tliree or four vacuum tube's. A small 
alte'nmteu' is coup I (*e I ley a shaft to the drive? 
motor, under the same shell. 'I’he' control 
caliiiiet contains a fr('(pieiir,v filter. When 
the' sp(*ed of tlie iiieuor changes, the freeiae'nc.v 
of the altcriiat(»r output varies, and the tuned 
lilte'r circuit in the control caliiin't acts 
threniuh ihe vaciiiim tiilees to adjust the cur¬ 
rent sapiily of the drive motor. 'I'o di'scrihe 
the* circuit in detail would take more tliaii all 
the spae-e allotted to this article. Several 
use'fiil descriptions can he femiid in eairreiit 
hooks descrihltiu talkiiiu picture eeiiiipnieiit. 
Just as it would he* impossible* to stop In-re to 
tell the wirinu and fimetioiial details of an 
audio amplifier circuit, so it Is—most un- 
feirtiinate'ly—impeessihle at this time to de¬ 
scribe in detail aneUher vaeiiiim tube circuit. 
ditTere'iit but fiill.v as complicated, iise'd for 
cniitrollinu llioteu* spe'cel. The* control is, 
within wide limits, independe'iit of line volt- 
ai:e chaiiue's, and independent erf the me- 
edianical driiu niieui the meetor. 

'I'o tlie h'ft erf the* tlywhe*('l may he seen the 
casinu which holds the pheetoe'lectric eell and 
ies "private" aiiipfifier. T'his amplifier serves 
ihe pheetocell alone; the disc pickup and tlie 
anneaiTicinu mie-rophoue do not iie*ed aii.v. 

It may he well at this point to avoid con¬ 
fusion by sa.viiu: just a word or two iitauit 
the prejiectinn apparatus shown in Fiu, It. 

The la rue pipe's leadinu up to the ce'ilinu 
are part erf the vent Hat itiu arniiiuement ; tliey 
carr.v olT the carteon dust fre>iu the (miiiinu 
arc lamps. The three niotioii picture pro- 
je'cfoT lamp houses are in line to the hrft : 
beyond them three other pipe'.s h'adlnu ifit to 
the* ce'iliiiu show the Ua-ation of the tliree 
spot liuht or "effect'* machines used with the 
staue show. 

'I'he motors, knobs and switches at tlie hack 
of each lamp house contnel the arc liuht 
within. 

'i'o the left of the first lamp lionse may he* 
seen a urllle-work that covers the shut ter 
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aoQ protects careless fingers. The shutter t 
IS a two-bladed fan that cuts off the light 
whenever the film moves, admitting light again 
during those instants wheu the film stands | 
perfectly still while one frame, or picture, is 
projected on the screen. Then the shutter 
closes off the light, the film moves, the next I 
frame slips into place and rests motionless, 
and the shutter again permits light to How ' 
through to the lenses. This cycle of events 
takes place sixteen times in each second. | 
Just above and to the left of the shutter in 
I'ig. 11 is the upper magazine from which the I 
film comes; it winds downward through the 
“projector head** just to the loft of and be¬ 
low the shutter, in whicli the intermittent 
motion is secured by a system of gears, and 
winds up again on the lower magazine which 
can be dimly seen to the right (in front of 
the drive motor). The lens with w'hich the 
picture is focussed on the screen is in the 
tubular body just to the left of the projector 
head. 

One of the complications of sound equip¬ 
ment lies in the fact that the film must move 
intermittently—stop and start, and stop and 
start—to project a moving picture, while the 
disc turntable must move with fiawiess steadl. 
ness. When a photoelectric cell is used, the 
sound track must move past this cell with 
the most perfect steadiness. Therefore the 
gears allow for a loop in the film, which 
loop expands and contracts to take up the 
slack betw’een the place where the gears drive 
the film intermittently and the place where 
they drive it with a steady motion. The 
necessity for intermittent motion at one place 
makes smooth motion at another point diffi* 
cult to obtain, and is the reason for the 
elaborate system of vibrating filters used in 
the fiywbeel and under the disc turntable. 

This system of gearing, the “threading up” 
of the film, and the photo-cell with its exiit- 
ing lamp and its ’’H*’ batteries are not shown 
in these illustrations, but will be pictured in 
a subsequent installment. 

A most important part of the installation, 
not as yet discussed, is shown in Fig. H, just 
to the left of the second lamp-house exhaust 
pipe. This is the “film-disc switching cabi¬ 
net** and the fader. They are two .small 
boxes, mounted on the front wall. All three 
projectors in this illustration are wired to 
the film-disc cabinet. This cabinet contains 
relays. Pushing a button selects between 
photo-cell pickup and disc reproducer pickup. 
Signal lamps on the film-disc cabinet show' 
which Source of sound current is being used. 
Just below this cabinet is the fader, wiilch is 
a combination of volume control and sw’itch. 
By means of the fader, pick-up from any one 
of the.se three projectors is selected to he fed 
to the main amplifier, and at the same time 
volume is varied as desired. The fader out¬ 
put runs to the switching panel at the top of 
the middle rack in Fig, A. By means of this 
panel either the fader, announcing micro¬ 
phone. or a “non-synchronous*’ phonograph 
(not synchronous with the picture) pickup 
can be connected to the amplifier below it. 

The radio reader will perceive that this 
sound system consists essentially of a five- 
stage A.F. class A amplifier of high quality 
and 24 W, out [tut, with several sources of 
sound supply and switches for selecting any 
on«» of them: with .‘Joceral Ioud.si>eakers and 
switching arrangements for inatching their 
impedance; with more tlian one source of 
power supply (line voltage, storage batteries, 
and “H” batt(‘iies for the photo-cell) : with ac¬ 
curate line voltage control; with a special 
vacuum tube cirmit for controlling the speed 
of the projector diice motor; with a siifiicietit 
number of met('rs to insure accurnte opera- 
ti4in at all times : and with many of the more 
important swit«iies ccinippod with signal 
lamps to prevent or to correct possible mis¬ 
takes in operation. 

The apparatus is not all built into one 
cabinet, but is mounted about the w’alls in 
various convenient locations. ^storage bat¬ 
teries. supply rectifiers or motor-generators, 
are commonl.v placed in another room. Some¬ 
times the amplifier raek is also in another 
room. The fad(*r Is almost ahvays mounted 
on the front wall, where the projectionist can 
operate it w'liilo watching the screen. When 
one reel is run out and the next must start 
he switches the picture from one reel to an* 
other by means of a foot-switch, and at the 
same time switches the sound by means of 
the fader, ronn^otion boxes and fuse boxes 
are ineluded in the wrirlng, including in many 
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RCA VICTOR 


Portable Public Address System 

Type PG-62-B 



One of Che two Loud- 
(veahen euPPlIed with 
the F(j-e2-il CQalPiscBt. 

PG.«2-B Amplifier 
Curying Cue, opcoed. 


Centralized Sound Section 

RCA VICTOR 

Company, Inc., Camden, N. J. 
"Radio headquarters” 


Velocity 

^flUcrophone 


Type PG 62‘B complete Portable Public Address 
System, including the femous Velocity Microphone, 
a high grade Class B 20 watt ampliher and two 
modern dynamic loudspeakers with extension 
cords—all self-contained in two convenient prry- 
ing cases. Operates on 110 volts AC, and is de¬ 
signed to faithfully reenforce speech and music. 
Has provision for electrical phonograph input. 
Type PG-63 is a less expensive model, employing 
one loudspeaker and carbon type microphone, and 
IS self-contained in one carrying case. 

Write for descriptive folders 
Portable elearic phonograph units of 
single and double turntable types avail¬ 
able for either of the above equipments. 


Only In the Model 5400 Analyzer!! 

Free Reference Point System of Analysis Plus Automatic Selection 


Brice complete. In* 
rluding (eat probes, 
spring grips chas- 
Bls clamp and com¬ 
plete set of adip- 
terit. Housed in 
handsome leather¬ 
ette carrying case. 

aai.iio 

Net to dealers and 
servieemen 
Lilt $65.00 



Why bother memorizing a complicated numbering 
system? Why waste time plugging connectors 
into jaiks? In the .Model 5400 Analyzer all 
$uItching is automatic with selector snitches. All 
socket terminals and cln-uits are clearly etched on 
panel. This iiuproxed method uf analysis pro^lde.< 
inaxlinum flexibility and abo maximum speed and 
efficiency. Oh'ok*>cen<e is ImiKMslhle. Where 
Other testers retiulre pages of instruction to ex¬ 
plain complicated numbering System.s, the Model 
5400 analyzer needs no tUrertlons whatsoever since 
all terndnals and circuits to bo measured are 
plainly readable. 

The complete aiialy.^ls is made instantly through 
an analyzer cable and “Sure Tull Out” adapter, 
without removing the set from lt» cabinet. The 
fitOO i>oS'eises e^ery other modern and desirable 
frature. The complete point-to-|)Olni analyzer 
measures resistance between any two points, also 

current for all nece.'.<»ary circuits. Selector switches are provided for vOltagO 
and current readings. Mniueniary switches protect the meter. 

.\ single meter takes care of all A.C. and DC. readings. Ai\y scald Of 
voits-ohms-mllliamiteres is automatically auilable to all circuits. All 
scales »nd ranges are a\ailable for external measurements. D'Araonval—- 
3*4" nieier. (Jrid «ihift ^witches pro\lde for rapid accurate tests of all 
tul>e8 No external batteries renuired. 

Due to the use of die Free Reference Point .System. Automatic Selection. prong socket, l^wiro analyzer cabto and 
stvltches with additional points for rcsenc t-upacliy. the 54U0 Analy^^r will always be Up-to-date even though tube 
elements undergo complete re-arrangement. Send for FREE D.LTA SHEETS on Model 5400 Analyzer, Super Test Lnlt, 


Dependable Analyzer—Model 5400 
Knock Down Kit (less batteries) 
with Complete Instructions. 

$ 26.00 

■et to dealers and seryieemon. 
Li ST $49.00 


elements undergo complete i- --. . 

.MuIiSteater, Dependable 'I'ube Tester and other (jualRy radio 
RADIO CITY PRODUCTS CO.Dept. RC_48 WEST BROADWAY, 


NEW YORK, N. Y. 


Announcing Amazing 
Typewriter Bargain 


New Remington Portable only lOe a Day 



10-DAY FREE TRIAL OFFER 

Only 10c a day buys this latest 
inodol Htdiiiiigton Portable! 

Not a iist*d typewriter. Not a re- 
built niachiiie. It*s a brand now, 
regulation Beinliigton typewriter. 
Simple to operate, yet does the fin¬ 
est work. Full set of keys with largo 
and small letters. 

Trv this typewriter in your home 
or ouiceon our 10-dav FIIKE TKlALi 
OFFER. If at the end of 10 days 
you do not agrtn* that this Rem¬ 
ington is the finest portable at 
Hiiy price, you can return it at J 
■L-ur expense, Li-ui t del ly. l>oti L 
put it off. Mail the coupon today. 

Or use postcard if you prefer. 
Write for our new cataloyue 
showing the most comvteie 
line of portable and desk 
models ever offered. 



J 


FREE TOUCH 
TYPEWRITING COURSE 


MAIL 
COUPON 

for full facts about 
this astounding offer 

REMINGTON RAND INC., Dept. RO-G 
BUFFALO, NEW YORK. 

Please tell me how I can buy a new 
Remington Portable Typewriter for 
onlv 10c a day. Also enclose one of 
yoiir new catalogues. 

Name ... 

Address ... 


1934 
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SURPLUS RADIO 
PRODUCTS 

[ 


T* ORDER DIRECT FROM THIS ADVERTISE- ^ 

L WENT—WE DO NOT ISSUE ANY CATALOG J 

WE HAVE ON HAND | 

173 Westinghouse Power | 
Generators 

The special Bcnerator llluiitratei) Is of the self*etched In¬ 
ductor type. Tl )0 rotor two entirely distinct pur¬ 

poses: 1. It carries the Inductors .or the A.C\ Benerator. 
which has stationary' fieUl and armature rolls. 2 . It 
carries the U.C. armature, which corresponds to the ex¬ 
citer in oilier machines. 



MANUFACTURED 
FOR U. S. 

GOVERNMENT 
$75,00 VALUE 
There are two hairs 
of stator poles—two 
North ami two South. 

Around these four 
poles are wound tho 
four field coils whleh, 
when enerslzett, produce poles of alternate polarity. r*ach 
of these tmics U provided with four slots into which aro 
fitted tho A.C. wlndlhK.'i. The Pttor Is a 12-tooth In¬ 
ductor that rarries tlie U.C. armature rolls whleh supply 
the eieiter current renulred hy the alternatOT; a 

built-in rotnmutaior takes oflf the generated D.C. Three 
leads extend throuch :he rapine to permit a m V. flash¬ 
light-type battery to he switched into eircult for start I nK, 
and to Clint ml the A.t\ output of the generator. Rotated 
at Its normal speed of 4..'iO(J r.n.m,, the output is 200 W., 
at 115 to 125 V. (on open eireuit). 900 cycles. 

Manufactured hy Westinghouse fur the IT. S. Signal 
Corps, the sturdy construction of this Instrument Terom- 
inends It to the technician. The rotor turns In ball bear* 
infis. Shaft length (driving end). 2 Ins.; diameter. 9/lfi- 
in.: the end Is threaded for a distance of %-ln. At the 
end opposite from the drive the shaft extends ^-1n. Case 
dimensions, exeluilre of the shaft. ihizSVA In. In djameter. 
Guaranteed new and perfect. Worth $7.5.00. but while 
they last, only $4.95, plus shipping charges. ^Ihplng 
weight 13 lbs. Send check or money order. 


I 


Sale of 217 

Kins-Silvertone 

POWER PACKS 



A replacement unit for the popu¬ 
lar King and SMvertona sets. I'on- 
of Power Transformer and 
Choke for Silvertone 1928 and 1929 
Models, and for Kin4 Modets H and 
J. Measure x 5^ x 2%'. Wt.. 
r. Ihs. Suppties 4—226, 1—227. 

2—71A and I—280. Speelflnllions; 
IH V. at amps.; 2% V. at 1% 
amps.; 5 V. at amp.: 5 V. at 2 
uiiips.; GPU V. C.T. at 6 U mils. 


pR'CE $^73 

as long as ■ 

supply lasfs I Each 


REMIT BY CHECK OR MONEY ORDER FOR 
FULL AMOUNT OF EACH ITEM—SHIPPED 
EXPRESS COLLFXT, NO C. O. D. ORDER 
ACCEPTED—MONEY REFUNDED IF NOT 
SATISFIED. 


Wellworth Trading Company RC-134 

111 west Lake Street, Chicago. IM. 

Enclosed you will flnti my remittance of — — , for 
which please send me: 

< ) Power Generator, $4.93 each 

< ) King*Silvertone Fewer Pack. $1.73 each 


Name 


AddrPM----- 

State-I 


cn.si'.'i (itip I'ontrjil (‘oniiPidinn hox in which 
must of tlie cii'ctiils IicIwimmi Jiiipjii'attis can 
be found wired to eonnection IdiK-ks. 

Sources of Information 

If you, tiio nuiin render, were tryiii;; fo ox* 
Tilniti rndiu work to n tnikint; piefttro .sotiiul 
man. you nii;;ht take one radio reeolver all 
atdirt, nr at least sliow pictures of it, and ox- 
pliiin whjit tlie different part.s are. Tlieii you 
iiii^riit say : '*’riicic are ninny makes of •radios/' 
hilt tiicy are all fiitida inentn 1 l.v llte same 
tliinir: and for itidicidnal d iff ere tires, why, 
lierr is a ryriopt'dia of cireiiits. and here a 
liurieii of htiileiins of nianiilartnrers data.’' 
A sound man tryiiu: to explain sound ap- 
paraiiis to radio teehnicians ran only say: 
‘■Well, lirfe’s one sound system. It's pretty 
complete—iinit.sually enmpUde—ehosen as one 
that eontains nearly evm-i t liinir Unit may li(‘ 
found in almost any projection room, nnd 
more than yon ll hnd in most. .Most of tlo' 
oihefs don't have donide emer;;ency ariipli- 
liers. or some of tlie other compliejitions of 
this mie. Now for individual din'eienees. , , .” 
There is no such tliinir jis a eyelopedia of 
sound eipiiiniient eoiitnininir all the eirmiits 

of all rnannfaetnrers, Itnt every pi.. nf a|i- 

paratns sliown in tliese two pietnres lias a 
Idne-priiit of ii.s wirin;; jaisted np inside its 
Dont or Isiek eover, 'I'liat is ihe ;:eneinl rtib' 
ill all sound e<piiptnenl. Wiriip: between ap¬ 
paratus is sometimes ilrawii inside the eorii- 
mon eonneetion box, Soiiieiiines tlie wires 
are ta:r;;ed. Sometimes eireiiits between one 
pieeo of apparatus and another have to be 
‘■rmiir” (or "Imitzcd''i out. 

Shooting Trouble 

’Pile size of the eiptipiiient does not make 
trouble shooiin^^ more dillieiilt—it makes it 
I'asier. ’J’lie trouble must be In one place— 
some one pieee of etjiijpinent. The tifst thin;; 
to do is to tind wbieli panel is at faulr. Tin: 
meters and slirnal lainjis that are so pleiill- 
fnlly used are an erioriimns help in this, and 
oiiee the iruilty pane) Is found trouble is ntii 
down inside it in just the same way that 
trouble is inii down inside a radio nweiver— 
b.v ordinary electrieal rules tinii every riidio 
Service Man knows. Meanwhile, an eiiier;;- 
eney exists, iiml if there is any way to rii: 
up a haywire anaiiL'enient that can put the 
.show bark temptn-ailly. that Is the lirst thin;; 
to do. for the show Sii sv ^o on. it Is espe- 
eially ill devisinir siieh emerirmiev arraii^re- 

... lie has beeome familiar with the 

ctinipineiit—that the tmiiiiim and resoarees 
of the radio man enable him to render enor¬ 
mous and most valuable help, lint more will 
Ite .saiil nf this later. 

Details (tf the eipiipnient will be mveij fur¬ 
ther attention In future articles, but one 
Wold of advice that may not be ont of order 
here, is this: If ymr are a eoai/o'feaf radio 
Service ^Inii. al>le to lix any ordinary trouble 
ill any firdinary ‘'radio,'' and to use common 
sense, don't be .sea nil by the niere brute hull,- 
of this stnfT. I'arts are heavier and .sturdier, 
ciinipment is scattered about more—viuy 
nnich ns if in an ordinary stiperlietei-odyne 
'eeeiver the I.K. were in one box. the oseillator 
11 atiother, the lirst-detector in another, and 
the sceoiid-detector and audio in ntheis—bnid- 
sjieaker and reetilier and iilter puck all in 
boxes of their own. till wired to;;ether iiloim a 
Wall. Siipmheterodynes onci^ were built that 
way. and sound ennlpinent is :;oinu' tlnoti;;h the 
R.mie ovolnt ion as radio, heeoiniim move coiii- 
)»a<-t. l!iit essentiall.v—eleclrieaUy—the ap- 
imnitns shown in Fiirs. A arid li !*s not a bit 
iiion* difhciilt to ;ret aloiiL' with ttiaii any hi;;)!* 
ipialit.v “radio"—in some ways—in the help 
iriven by meter and siirnnl lamps, for ex- 
jUMple- miicli easier. And it is jneei.sely tlie 
scattered anan;;ement tliat provides your 
best opportunity to sell the tlieatn* aiixiiiary 
jhirts. For one example, many i beat res still 
don’t have those line volta;:e controls, hut uccd 
hem. 

THE ABS QUITS 

Ed. Wynn's loipr-awaited broadcast chain 
which recent l.v starteil operations wltli head- 
Mnarter.s in New York, lasted exactly .’i days — 
afler which i|s world-famous president otTered 
his resiirnation : and now it is bankniiit : 

The stations corineeted with this Woiihl-he 
chain are cotiliimiii;: to broadcast individually. 





In your community there are 
dozens of electric refrigerators 
to be serviced. Many need im¬ 
mediate repairs which can be made 
quickly, with little expense—and which 
you can repair with the aid of this au¬ 
thoritative Refrigeration Service Man 
ual. Make many extra dollars, together 
with other repair work. Electric refrig¬ 
eration servicing is a well-paying busi 
ness—start in your spare time—before 
long you will devote full time to it. One 
or two jobs pays the small cost of the 
OFFICIAL REFRIGERATION SERV* 
ICE MANUAL. 


96 Pages of New Data 
Have Been Added to the 
I OFFICIAL REFRIGERATION 
I SERVICE MANUAL 

To bring this useful service manual right 
un-to-date, Mr. L, K. Wright, the editor of 
the OFFICIAL REFRIGERATION SERV¬ 
ICE MANUAL, has added a wealth of ma- 
terfal on new electric refriserators, and 
older motlels a.s well. As usual every re¬ 
frigerator ha.s been accurately described 
from the viewpoint of servicing—diatrrams 
to illustrate the essential parts, so simplf. 
fled that repairs can easily be made. The 
ailditfon of these new paffes will not in¬ 
crease the coat of the book to those who 
order their copy now. 


Here Are Some of The Important Chapters: 

i Iiitroiliicilnn to the Kefrlgeratton Servicing ltuslne<ti 
I UPtory of Ucfrlgeration 

1 'uniliimeninb of Uefrigrratlon 
\ ' I>i'script ion of .Ml Known Type.^ of Hefrlgeratlon 
, Miitiir* 

Trouble Shooting 

ttnit I'art<(. Valves and .\iitnmatir Kguipment 
Mskes and S|>erinrriUoni of I'nits 
Manufacturer'! of Catilnel'! 

Refrigerants and AutoTiiatle EmilDinent and M 1117 
Uther Important Chainers 



Over 1,200 Diagrams 
450 Pages 

Flexible Looseleaf Binder 
Complete Service Data 


Mail Coupon Today I 


GEBNSBACK PUBLtCATtONS. Inc. RC-m 

96-98 Park Place, New York, N. Y,. 

t enclose herewith my remhtanee for $ 5.00 (check, 
stamps or .Money Order aceeptedl for which you 
are to send Jiie, poitage prepaid, one ropy of the 
OFFU'lAb KEFRICKUATIO.V .-iKKVK K MA.V- 
I At., together with the extra 96 pages of new ma. 
terial at no extra cost. 


Name — 

Address ___ 


City ....._____ State „ __ 
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Here’s a book every Radio 
Man will refer to dozens 
of times every day— 



A Valuable RADIO BOOK! 


UERE is one radio book that answers every 
conceivable question on interference. It 
contains 76 pai^es, 8*/^xll inches, chock full 
with wirintf diagrams. drawmKs and photo* 
graphs showing where interference originates 
—■how it is distributed, and how to eliminate 
it. This is a w'ealth of information needed by 
every radio listener, dealer and Service Man. 

Send fifty cents in stamps or check for this book. 

RADIO-CRAFT MAGAZINE 

96-98 Park Place New York, N. Y 


MAILING LISTS 

Pave the way to more tales with actual 
names and addresses of Live prospeott. 


Get them from the original compilers 
of basic list information—up to dat^^ 
accurate—^piaranteed. 



Tell us about your business. WeHl help 
you find the prospects. No o^ 
ligation for consultation service. 




pajiE Reference 
oK and .vaiting 


counts and prices on 
8,000 lines of business. 
Shows you how to Mt special lists by ter* 
ritories and line of business. Auto Lists of 
all kinds. 


Shows you how to use the mails to sell 
your producte and services. Write today. 


R. L. POLK & CO. 

Polk Bldg.—Detroit, Mich« 

Branches in Principal Cities 
World’s Largest City Directory Publishers 


Mailing List Con^lers. Business Statis* 
tics. Producers of Direct Mail Advertising. 


HOW 

COMPLETE IS YOUR RADIO 
SERVICING FILE? 

Every Service Man and Dealer must, without 
any question, have his servicino material right 
up-to-the-minute, and most assuredly, it must 
be complete in every respect. In the CON¬ 
SOLIDATED OFFICIAL RADIO SERVICE 
MANUAL, the only complete One-Volume book 
on radio servicing, wilt be found over 2.300 
pages, over 5,500 diagrams, charts and Photos. 
Full details will be found on Page 442. 


' SUPER P.A. SYSTEM 

(CoRlunicd from payc 400) 

down as low as R vycles per second! 

The shiglc-stJigo i>re*anii)lilicr unit which 
was located between the micropliono and the 
mixer circuits is shown in Fig. 2. This 
ani]>litier contains a single tube and is coupled 
at the Inimt and innput by transformers. 
The auipUlieation in this single-stage ju‘e- 
nmpllficr is approximately 24 dh. The input 
is fe<l from the unenipbones through a 20 
ohm impedance line to the primary of the 
input transformer. The output of the pre¬ 
amplifier is adjusted to 200 ohms which 
matelies the mi.xer impedance. 

From there the signals are fed into the 
2-stage pre-am))iitier. F'ig. 2. which is also 
transformer coupled at input and output. This 
nmpliller has an n]ipro.\imate gain of 2!i db. 
Both the input and output iuipedanee of the 
coupling transfcuiiHUs are adjusted tt> 200 
ohms and the output is fe<l to the master gain 
control where the volume of the eiiiire .system 
is adjusted to the instantaneous level re- 
' quired. 

i The Voltage Amplifier 

The voltage amtdifier follows the gain con¬ 
trol and in this ainidilier will he found several 
unhpie features, in the hrst place, it is a 
douhle.rcsistJincc-eouphsl aiupltlicr, similar in 
1 appearance to resist a iice.cou pled push-pull 
' ampliliers. Kaeh stage contains two tubes 
W'orkiiig exa<*tl,v 18U degrees out of phase. 

The output 4if the second stage of this 
amplifier is divided int<i three distinct sec¬ 
tions illustrated in block form in Fig. 1 
(shown in Fart It. Kaeh of these three sec¬ 
tions covers one part of the audibh' frequency 
spe 4 ‘trnm; that is, ilje bass register, middle 
register, and bigli-fr<*queiiey register. Kaeh 
of these seetions contains a voltage amplifier 
of the “double resist a nee'* type mentioned 
above, and a power nuipliticr feeding into the 
, speaker units. 

To select the frequency respemse desired, 
the capaeit.v of condensers F22 and t"24 
* .shown in Fig. 4 are varied. For the high 
frequencies, small eondensers are used for 
this coupling; for the middle register, larger 
capacities are iis<*<l; ami, for the bass fre¬ 
quencies, a combination of condensers and 
.\.F, chokes is used. 'This eombhiutioli of 
capacity ami imlnctancc represents a band 
inter with a cut-off al)ovc 20(/ cycles. The 
circuit diagram of the prnver umpliticr units 
is shown in Fig. 5. The size of the tubes 
used in this stage depemls upon the output 
required. For the bass register, this output 
is approximately 4(» \V. for each ainplilier; 
fi»r the middle register about 12\V. ; ami, 
for the bigb fre<jueueies, W. These ouU 
put rathtps alloir ouhf 1% HCvoiut-hurmanic 
content, and will, of <oinso. be iiiercased 
about 1/2, if tbe usual harmonic distor¬ 
tion is permitted. The gain in the voltage 
and power amplifiers is about 70 cib., maxi* 
mum. 

The fmjuency resp<mso of the entire T.A. 
system is shown in the graph in Fig. 0, This 
ehart sliows the output the low-fr<M|U0ney, 
middle-frequem-y. ami hlgh-freqnem*y units, as 
Well as tbe freijuency chora<‘teristic of the 
complete s.v.stem. 

In Figs, i: and II, rosp<‘ctively, arc shown 
the ainplilier iiud re<‘titier panels. (In this 
installation there are two distinct ampliliers 
which may he oi»eratG<l tdthcr iiidividnally or 
in unLson.) 

The above general descripti</n will give an 
idea of some of the difficulties whleli uia.v be 
countered In designing F..\. systems for large 
auditoriums, where true tidelity of reproduc¬ 
tion is a neecssit.v. We have n«>f miuitioned 
anything about the bnlam-ing of the indi¬ 
vidual amplifiers; ini]HMl:iiiee adjusting; 
acoustic feodback, or any of the (dlior <lifli- 
I ciilties whieli the installation engirn'or in- 
- variably eunninters. llnw<-ver, any Service 
Man who has attempted, to install a F..\. 
system Is familiar, at least in part, with 
these diffi<‘ult ies. 

(Fourtesy is extended to Mr. T. F. Bhid- 
wortli. Fresidont. and W. C. Itlulsoll. Chief 
Kngineer, F.lndworth, Iiie.. who gave the 
writ<*r every possible assistance in the prepa* 
ration of this arthde. Xotc that nil uruihthle 
fifiln appears In the article aiul accompanying 
j inn*.traiM.ns.- .\utbor) 



Xionltakeitr 


Lefts and rights in the 
shape of heat, vibration, 
excess voltage • • « mean 
nothing to a Centralab 
Fixed Resistor. • • • 

Baked at 2700 degrees it takes every 
abuse ”on the chin” and comes up 
smiling. 

That’s why we say . . . insist on 
Centralabs* 




PRACTICAL 
RADIO ENGINEERING 

An opportunity for RADIO 
MEN to enlarge their scope 
of training* 

Whether elemental^* radio 
principles or atlviinced sub¬ 
jects, sound :«ppl lea t ions or 
practical radio eiigineertug, RCA 
Institutes is pnqpjired to give you 
the instruction you need. 
resident schools new YORK AND CHICAGO 

with oioflern standard e<iuipinent 

extension courses for HOME STUDY 
under convenient “no obligation’* plan. 
Illustrated Catalog on Bequest 

RCA INSTITUTES. INC. 

Dept. RT-1 

75 Varick Street, New York 
1154 Mcrchandiac Mart, Chicago 



• Improve 

^your radio construction work by fol¬ 
lowing the technical data in the new 
Hammarlund Catalog. 

For FREE COPY, write Dept. RC-I. 
Ask also for information on COMET 
“PRO”—Superheterodyne with Crystal 
Filter and Automatic Volume Control. 


HAMMARLUND MFG. CO. 
424 W. 33rd Street 
New York, N. Y. 




'Radio* 

ammarlund 

PRODUCTS 
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of These 
/hpuhrSho/fWaveSoeh 


Here*8 money put right Into your * !i,Sw 

Ing you never eara a thought to. 

PHKl*; any one or more of the J®£.4*v5 

trtTe books with a year's subscription to ^HOUT WA\K 
CaAFT, the Radio Experimenter s Magarino. A ^o 
year's subscription brings you one flfiv cent book or tvfo 
twenty-five cent books; a two-year 

you two fifty cent books and any one twenty- five cent 
book. Decide NOW what books are most neressary to 
you— then send us your subscription by return mall. 
The books wtU be sent to you immediately. 



rpITIS popular short*wave magazine Interests the great 
^ army of "hams," broadcast listeners, and general 
radio itudentc who are interested In experimental as 
well a^ H-iehtlflc angles of short ivsve development and 
application. In each monthly Issue appears the largest 
and most eorrert short-wave station call list, and Im* 
port ant construction articles on receivers and transmit* 
ters. Including "plcturiied'' diagrams easily understood 
by anyone, a big feature "originated” by SHORT WAVK 
CR.\FT. You'll also find the latest news about short¬ 
wave physics, micro- and ultra-short waves and other 
applications of this newest branch of radio. 

Many Short Ware Sets to Build 

Many excetlent short-wave sets with complete construc¬ 
tion details with "picture" diagrams, are found in every 
issue—these sets rarV from tiiiiple one- and two-tube 
sets to those of more advancesl ileslgn, five ,and eight 
tubes. 


Big Silver Trophy FREE! 

Recently Inaugurated by Mr, Hugo Gemsback, Kditor. 
was the "Short Wave Scout Contest." To the Short- 
Wave "fan” who has logged and obtained yerlflcatlon of 
the largest number of short •wave stations from all over 
the world, during one month, will he awarded a magnifi¬ 
cent silver Short Wave Scout Trophy. 

Mail This Coupon Today! 


SHORT WAVE CRAFT. Dept. RC-1J4 
96*98 Park Place. New York. N. Y. 

Gentlemen: Kncloited vou will find my remittance for a 
subscription to SHOUT WAVE CRAFT for 
[ ] One Year @ $2.r>0 (Canadian and forelon $3.00) 

( ) Two Years @ fS.OO (Canadian and foreign $6.00) 
Send me FREE books which are circled below. 

12 3 4 


Name . 

Address . 

City .Slate . 

(S^'nd remittance in eheek or m ::icy order. RegNter let¬ 
ter if It contains cash or unused U. S. Postage Stamps.) 


READERS’ DEPARTMENT 

(Continued from paye 40^) 

Xow it is Koinf: to bo toiiirh waiting; for the 
balance of Mr. Nadell's series, but while we 
wait allow me to mention the articles wliich 
I like best in UAOiO-OuAF'r. 

First: new simple test e<iuipment* such as 
pttint to point systems (Ictit hute more on 
this). 

Second: Service Data sheets; never miss 
one of those. 

Third: operating Notes. 

Fourth: Uoaders' Department; Very good. 

I would like to see a service department 
conducted Ity Frank L. Sprayberry; an auto- 
radio service department : and a department 
devoted to servieing tlieati'r e«iuipnu‘nt (of 
course this is what I would like to see). I 
Wonder how many more agree with me or 
disagreed 

In conclusion, how about an article on a 
tube tester Utilizing an nseillator and an out¬ 
put meter; one that won’t gi> stale on u.s for 
a while at least? 

S. M. Lockwood. 

-V. l^nnlinn Ft., 
ChUaitOf ItL 


THE "PHANTOM" DEFECT 

tJilitor, Uadio-Ckaft : 

1 note the questiou submitted by Mr. I’aul 
V. Lntwn In the dune issue of Had lO-C raft : 
I hat! a similar problem over a year ago. My 
si‘t. a Fhilco nu)del 70 A.O. sot. acted similar 
to Mr. Hi-ttwirs, 'rills reeelver w'as sent to 
the state dlstrihutors on two different occa¬ 
sions (about G mouths apart i. 'I'lie receiver 
w'as returned as t>. K. each time, but after 
operating it for a few day.s it did the same 
thing, first fading and then idocking, and by 
snapping the switch off and on again It 
worked O. K. for a while. It did lids for 
about 0 mouths- In all this time I had tested 
the receiver a dozen times fitr every pussilde 
defect. 

One day I took it out, turned it upside 
down aiul set it going, aud taking a noun 
lamp testin’ went over the set completely as 
I had done several times. However, tliis time 
wlien it fadetl I liappi’Ued to touch mie of the 
balancing units and, pri‘sto, it came latck to 
normal iipenitioii. in this model the balanc¬ 
ing condensiT and also a small lixed condenser 
are in one unit, I resoldercd all the coiiuee- 
tlons Imt it did not remedy the matter, re- 
pla<'ing the unit cured the trouble au<i the 
receiver worked D. K. All tests slurwed this 
unit O. K. when cohl hut went wrong after it 
got warmed up. 1 thought at tirst it was a 
loose coiiue<-tioa luit it was not: it was in 
the balauelng condenser. I trust this will 
help you. 

!I. J. rtlF-SHl-N'iJKIt, 
Radio Rivetric N/uip. 

(Jvraldinc, Mont. 


P.A. IN A FARMING TOWN 

Kditor, Hadio-Ckaft : 

The following account of how we made use 
of a system may be of Interest. 

To understand the purpose of this system’s 
use here tuie should understand something 
about our town. Leiiox is a small village of 
1.200 population in a community entirely 
agricultural. Naturally, a town of this size 
does not boa.st of a largo business section ! 
Lenox does most of its business on nni‘ block, 
plus one-half block eac-h way from one end 
of the main hloek. The fanners drive in for 
most of their buying on Wedne.sday ami Sat¬ 
urday nights. Fsualiy. more business is done 
from 7 to 11 ::iO I'.M. on Saturday night 
than during all the other days of the week 
eombitied ! 

The object of the P.,\. .system was to fur¬ 
nish eiitcrtaininent and to stimulate busliiesH. 

Two of us. with only a slight kiiowb'dge i>f 
tlie workings of a F..\. system, borrowed the 
nioui'y and started out, We jnircbased an am- 
j>lilier. two dynamic speakers, mike, turntalde, 
pickup and contiol box, U'e started last 
year, in Septenilier. and worked every Wed¬ 
nesday and Saturday night until October 
I7th/ This Spring we bad our opening pro¬ 
gram on May 7tli and discontinued on Octo¬ 
ber 15th. We have had lots of fun, given on- 


Increase 

YOUR Servicing 

BUSINESS 25% 


If you are overlook I ns scnTeliut auto radios, then you ro 
tnUsln^ a great deal of business. The auto-radio busi¬ 
ness had Its greatest boom this Past summer and thou¬ 
sands of sets ivrre sold. Ity this time many of these 
same sets require scrUdng and with hunilreds ol them 
right In your own community, you can tnillr! up a good 
autn-radlo sen icing business, in a short time you can 
easily add £5^ or more to four regular servicing busi¬ 



ness. 


Official 

CAuto-Radio ‘ 


Service MaTiuaL ' 

_r, CfritpItEg DiMcI’’ 

iFd 

AnieirtsJbilf Hidio Rfuima 

Ingiiltitlaii ind 
Truublic 


’ 2-50 


A 

Copy 


Every man connected In any way with the booming suto- 
radio business will want a copy of this hook immediately. 
It Is (ie\oteil eipltisively to auto-radio servlro "done” In 
romi'Irte, tindcrsiandahle fonn. The OFFlflAb AUTt). 
R.MIIO SERVICE MAXt'.\b contains srltriimtlc dia¬ 
grams. chassis layouts, mounting Inst met Ions, and 
trouble shouting hints on all llCt.'t and many older model 
aiito-radto reeebers. ThU Manual cotUalns a "gold¬ 
mine” of Information. 


List of Sets Covered in the Manual 


Atwater Kent Mfg. Fo. 
Autocrat Radio Company 
Carter Genemutor Con*. 
Chevrolet Motor Company 
Crosley Radio Coro, 
Itelco Appliance Corp. 
Emerson Electric Mfg. To, 
Federated I’lirchaser, Inc. 
Fatla Radio A- Elec. Corp, 
Kord-Majestlr 
Franklin Radio Corp. 
Galvin Mfg. t’orp. 
General Electric Co. 
General Motors Corp, 
Grigsby-Orunow Co. 


rhas. Hoodwin Company 
Muntguniery Ward & Co, 
National i'o., Inc. 

1'hi I CO Radio A Tel. Corp, 
I’lene-.Mro. Inc. 

Freniier Electric Co. 

RCA-Victor <’o.. Inc. 
Sentinel Radio Corp. 
Sparks-WithIngton Corp. 
Stewart Radio & Tel. ^rp. 
T'nlted Amer, Itusch Corp 
tTnltrd Motors Service 
(T. S. Itadlo & Tel. Con'. 
WelU-Oardticr Company 
Zenith itadlo Corn. 


Over 200 Pages 
Over 500 Illustrations 
9x12 Inches 

Flexible, Loose-Leaf Cover 


Mail This Coupon Today! 


GERNSIIACK rritEICA'nON'S. Inc. Uf'-l:i4 

9ti-98 Park i'lace. New York. X. Y. 

Knolo'ed you will find my remittanro of $2.!:0 for w I itch 
Plea'ie send me une Copy of the 19:{.1 OFFICI.M. ACTo- 
HAIUO SERVICE MANlMU (Send remittance in 
check or nmney order. Uegister letter if It contains 
cash or currency, \YE PAY POSTAGE. 


Name 


Addrest 


City 


State 
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tt?itaiDmeiit to mao.v people, boosted for our 
town, and paid for the outfit. 

This year we extended our outfit so ns to 
give eomplete coverage on the main business 
bhii'k with less output and better quality. 
C»ui‘ “studio ’ was in the front end of a 
restaurant where people on the stn*et euuld 
look in and see as well as hear. (The street 
would often be crowded so that autos would 
be unable to got through,) 

We hud tlie usual grief with packed but¬ 
tons and broken down filter eondeiisors, but 
enjoyed it all, Tw'o days following our first 
•hroadeast'’ last year, we amplified <;<»vonior 
Turner’s talk at a small town “Home Com* 
ing Festival*’ and gtd away with it amazingly 
w'ell. We found out later that only one but¬ 
ton of the mike had been pn»perly hooked ! 

Tills year we have used six small liiaguetic 
units and two dynamie eono s|M*akers, in sec¬ 
ond-si ory windows; and on the roofs of one- 
<lory buildings. 

Last wintiU' we tried out dances using 
loenrdiugs, TIn-s«* daiu’es were not a sne<-ess 
as the dancers soeni to w’ant an orcli<*stra in 
sight—1 do not understand the psychology 
of it. 

Just before primary elections last ,luue we 
had several of the county candidates give 
rive-uiinute talks. Hue to the ilejn-essiMU \ve 
did not try for any engagements outside of 
town. 

Uur (‘barge to the merchants for their ads, 
was held to a niinlnium as we did not go 
into it as a money-making proposition. How¬ 
ever, it could be made to pay good money If 
properly handled. Anyone who can sell ad¬ 
vertisements to small town merchants twice 
caeli week during this depression (and most 
of the time write ihe ads, as W'ell) should he 
able to sell anytliiug to anyone. 

Any further infoiniathm desired about the 
worKings of a I*„\. system in a rural com¬ 
munity will be gladly given on reipiesl. 

IK 1.. Hake, 
Lc/joj*, Itnctt, 

THE MODERN BLOOPER 

JJtlifur. H,adio-i’haft : 

1 have a jiroldem that I w-ould like you to 
think al'oiit- Some of the cheap sets that are 
being put out lloW’ set Up lilt elfiTeilce ill 
other receivers. ease lias be(‘U brmigUt to 
iny attention, of an apartnu'Ut liouse where 
there are tw'o of tin* Majestic model 
sets and duo to tin* fact that they have an 
unsideldiHl os<il!alor coil, they broadcast a 
signal ITo ke. ttelow the station tuned In, 
and thus bother all other radio receivers in 
the vicinity. The owners have sp<nt good 
money for these ,-ets and don't care to junk 
them, hut the neiglihors are also mititled to 
good ree«*ptlon. 

I have tried .shielding the chassis and liave 
written to I lie luannfaeturer without result. 
^Iiist I coneliidc that there is no solution to 
this problem V 1 have noticed the same eon- 
dition ill sets of 4aher inanufaetur(*rs, tho 
maiiufa4 turer mcntioncil above is not the only 
off4*n4ler! 

1 wish that y* n wmiild pnldish this letter 
t4» ‘iazz'’ tin- niumifactlinos bir inittiiig out 
sin-h S4‘ts in this ilay 4if «-nngeste4l (‘onditions. 

(t, W, Law’ue.sce, 
Xortun, Kuhmuh. 


tThis conditbm is ind4»od 4lcploralde. With 
tho si'iisitive S4*ts of today, “hIon|»ers” arc 
unforgivaidi*. Ami the worst 4d the sitnatioii 
is that there is no piaeliea! S4)hiii4in te the 
]irohb‘jn, .\s long as iii!iiiiif:i4 tnr4Ts i-oiitinue 
t4i make sin-h seis the <’oiHiItion will n'main, 

i'o 4*ure an imlividual cas4‘. the 4PS4illator 
4(dl can be shiebled ami a filter ins4Tte4l bi*- 
twein the s4-t ami tin- im»W 4T supply lines; 4Pr 
a singh* stage of iintuin-il lij-'. e<utnect4‘d as 
a ••bbeking'* cireuit, .tfler the si*t has been 
Maligned, radiation is iisiially i-JiminaTeil or 
i4-du4-e4l a gin-at ib-ul, 

Il4>w’ev4‘r- it is virtually impossible t4> jIo 
this t«> eV4*ry nnlii. set that “blnops,'* 4-veii jf 
the oW'iiers were willing ti* pa>- t** hav4* tin* 
• hanges mad**,—,H.vo4-m/c Eilitor) 


"FOUR NEW AMPLIFIERS"—PRO 
AND CON 

LKHtor, ItADio-f’RAi r: 

I am S4*mling a V4‘rbal “seallion” to Mr. 
F. Ia-st4‘r wii4» wr*'t4- tin* ani* li*. “Four New' 
Amplifiers” in the 04-14iber, j.ssm?. 'J'his 


article stated that they get 28 W*. undistorted 
output—uncanny, what these new amplifiera 
will do! 

According to the distortion curve in Elec¬ 
tronics magazine, the per cent of distortion 
rises sharply wlien the power Is increased 
over 10 W. and they also state that the tubes, 
<50's In class U> are eupahle of 20 \V, un¬ 
distorted output, so I would like to be let 
In 4in the se4-r4*t of how tln^y get tho 28 \V.— 
maybe its due to the I>,2 per cent th4*y use! 

tiin.SO.M IhtINULEY, 
Utttlio Svn'irc *v/<o/), 
1101 IlttniiUon Ave., 
Trenton, S. J. 

ElUiOll, U,iD!0-CRAFT : 

W4‘ wish t4) a4-kin*\vle4lgo ihe h-tt**!' 4if Mr, 
(dbsuii Brindley. 

iiie writer is sure that if Mr, Briiidh'y will 
once again refer to the curves that ho iin-n- 
ti*ins, he will find that th4» type .V,» tubes in 
4-lass B are capable of higher than 20 \V. 
undistortod output, (/epem/iar/ entirelif apmi 
the *'(lrivcr** of these tubes! The sciaet of 
Imw we get 28 W, is dim sidi-ly to the f44rni 
4»f driver w’e employ, ns well as good (imilily 
input and output traiisform4»rs. 

Tnib r actual nmasnrenicnt, the 28 \V. class 
B amplifier saturat4»s at 38-and-n-fracii4Pn 
watts 4>uti>ut, this being ni4*nsm-o4l iicr4iss the 
"lUO ohm line output circuit of the amidifior. 
We are sure, therefore, that it is ngrecil. with 
us, that in rating our amplifier at 28 W, out¬ 
put, w« are lM*ing very 4-ipns4*rvativ4*, Tlui ilis- 
t4>]'tl4>n percentage is bedow 10 per cent at 

W. 4miput whi4-h is 4‘X4-4‘iPti4Pnally ff 4 P<Ml fipi- 
4iass B amplification. This 10 per cent i» 
md imtiieablc to the aeeraoc ear. 

F. Lester, 
Whotesuie fiadio #8<-iTirc C’0„ 
.Veio York, T. 



NEON-TYPE CHECKER ‘ 

H'oiitinued from itofff 41.'H 

l.im* vidtage regulation is provided by a 
vai'iabh* r4‘sist4pr in tin* .\,i\ liim. By a singb*- 
p4ile single-throw push button switch, the 
ii4*on tube Is hooked across the 230 V. wiml- 
ing. Placing the ’’English reading” shunt re¬ 
sistor at point No. 12, which Is approximately 
10,000 ohms resistance, changes the charac¬ 
teristics of the neon tube in such a manner 
as to permit it to be adjusted to a {Kunt on 
tli4‘ s4-ale iiidii'at4*d by a ivil line talHuit in tiu* 
4*4*nt4*r 4pf the “(mipkI” s4*<-tb»ni. Wln-n th** 
lUMPii lM*ain is a4ljust4*(l t4> this llm* tlu* vipltagi* 

4HI tin' primary is approximately 100 V, 

Instructions 

Sti .‘<w,2 (knnl) N4i. li on the off posi- 
ti.pii. InsPTt llie tube in the S4p<k4't imli- 
4 at4*(l 4>n Tablp- I, S4‘t kn4»b .Nip. 1 t4P ]H)siti4>ti 
1, 2, 3 or 4. as slupw'ii. f'aution: lb* sure |4) 
have tin' (‘orr4'4*t setting to avoid applying the 
W’rong voltage to the filament. 

The No. 1 switch at the side left of the 
panel should be set at position 1 or 2 accord¬ 
ing l(* the chart. The t4>gg|p* swiuii Sw.2 at 
the liglit 4>f the pan**l slauibl be thrown to 
*i'4mtr4Pl Hrid” for all tnb4*-5 with a gri4l inp 
4Ui t4Pp—all others, to ‘’r4*gnhir (iriil,” Set 
kiupb Nip, 2 (Kit at 12. pri*ss tin* n-il button, 
adjust the line voltage control (|ppeat4*d in iip> 
pi*r right hami 4 4n-!i4*i- of tin* p-abhmt ) turn 
right i»r left until the 114*011 light C4Phiinn is 
4*\«*n witli tin* rei) lim*. Set 4*ontrol kiuib No, 2 
a4M*oi-illng to tin* p-hart, I*r4*ss biiticpn Sw,."* 
“Press to Bead”; if the tube is gPMid, th** 
liiiht w’ill ris«* tn tin* ••(:4P4i4r’ s4M‘tippii. If 
the tube is burned out, or w’cak. the light 
wilt sh4PW'. or Hso only to th4* “Ibairw” Si*4- 
tion of the scale. 

Shorti'd tubes will cause the Indicator tube 
TO burn vmy bright, anil light will spill 4»v* r 
the top of Ihe anode. 

To test f4»r a short between cathoile and 
filament, press button “Press to Bead” and 
ilip- wliite biittnii at the same time. If thi> 
n4‘fpn liglit iM-am ibn-sn’t disapp4*ar. tlu* tub(‘ is 
shorted. This applies only to heater type 
tubes. 

To test one plate of a full-wave rectifier, 
ti-it in till* iiMial way. To (I'st S4*e4nid jdati*, 
press button “I’ress to Bead” and button No, 
so (Sw,7» at tie* same time. 


Get Your 
Copies of the 
SHIJRE 
TECHNICAL 
IICLLETIN 

Because of the widespread interest in the 
SHURE TECHNICAL BULLETIN and 
the numerous requests for back issues . . . 
the following back issues are available 
now at 



IVo. 1 

Condenser vs. Two-Button Mi« 
crop hones. 

IVo. 2 

Field Problems in Microphone 
Placement. Part 1—Broadcast¬ 


ing. 

3 

Field Problems in Microphone 
Placement. Part 2—Public Ad¬ 


dress Systems. 

No. 4 

Mixing Circuit Design Data. 

No. 5 

The Microphone—^An Electric 
Ear. Noise Measurements^ 


Binaural Transmission* 

No. 6 

Field Problems in Microphone 
Placement. Part 3 — Multiple 
Microphone Systems. 


The SHURE TECHNICAL BULLETIN 
... a monthly publication of the Shore 
Brothers Company, 215 W, Huron St., 
Chicago, microphone makers . . . contains 
AUTHORITATIVE AND USEFUL IN¬ 
FORMATION on microphones, micro¬ 
phone placement, design data on associated 
' speech-input circuits, new applications of 
' microphones for industrial and research 
I purposes, and similar technical phases of 
I broadcast and sound engineering. 

’ Copies of the SHURE TECHNICAL 
BULLETIN may be had without charge by 
broadcasting, public-address and recording 
engineers simply by sending in your re¬ 
quest on your company’s letterhead. 

Subscriptions accepted from amateurs, radio 
service men. and others at the nominal fee 
of 50c per year. 

To be sure of having these valuable 
issues send for them now. Use the 
coupon below. 


SHURE BROTHERS COMPANY 
213 W, Huron Street, Chicago, Ill. 

Q Please send me postpaid the following 
back issues of the SHURE TECHNI¬ 
CAL BULLETIN: 

_ Nt-. 1 _ No 4 

_ Nn. 2 „ . No. 5 

^ci, 3 —__ No. 6 

I am enclosing__ c 

(in stamps) (in cash), 

Q Please enter my subscripiion for one 
year. I am enclosing 50c Q tn stamps 
Q in cash O in money order. 

Name .... __— _ 

Address __.._ 

Ciiy and State ---- -- 
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Xew Vork. 


MUSICAL 


POWER SUPPLIES 


PLAY Piano liy ear. Complete course $.L00. 
Formerly $15.00). Joe lloucher, Box 12-1., 
()ttawa, Canaria, 


(Formerly $15.00j. Joe Boucher. Box 12*1., 

A.C. POWKK. less than $5.00. BujUI a 500-vvait. 
110-vult. 60-cycle. puMic address or light g^iera- 
tor. Complete plans $1.00. A.C. Power. P. U. 

Box 382. Vincennes. Indiana._ 

-RADIO ^ 

RADIO PARTS—\VF CARRY KVERVTHlNT'i 
for receiving and transmitting. W edel Company. 

Inc., Wholesale, Seattle, Wash ington. _ 

- SONGWRITERS_ 

SON( IW UlTK R S! Poems, melotlies. Amazing 

opi^rt unity, Ilihljeler, D153, 2104- Reysione 
Chicago. 


$1 PAYS FOR 3000 
LIFE PROTEaiON 

Even If You Are Past 55 


The National Security Assn., 204 S. Ilamilton 
Dr., Dept, 76-W, Beverly Iliils, Calif., is offering 
to men, women and children, between the ages 
of 10 and 75, a new Life Protection Membership 
Certificate without medical examination for $1, 
which pays $1000 for death from any cause; i 
$2000 to $3000 for accidental death. SEND | 
NO MONEY. Just your name, age, name of 
beneftciao’f and a Life Certificate, fully made out 
in your name, will be sent to you for 10 Day's 
Free Inspection. NO AGENT WILL CALL. If 
you decide to keep it, send only $1 to put your 
protection in force for about 45 days—then about 
3c a day. If not, j’ou owe nothing, OFFER 
LIMITED. So write today. _ 

-*jgSMllO0.-1 

THE MAGAZINE OF SEX SCIENCE 

SEXOLOGY, foremost educational sex masazlne. Is 
written In slniplo lanRuase and can be read by 
every member of the family. It Is Instructive, en- 
llffhtenlnR—not a risque book—conialns no Jargon. 
Devoted to Science of Health Hygiene. 

Contains 25 important articles on Sex Science. 6R 
pages, with aftracllre two-color cover. Here are a 
few of Uie more Iniiiortant article^: Tlie Male Re> 
productive Organs (llIiiAtrateill: Tlie Cycle of Men¬ 
struation (Illustrated); Three I'nusual T>-i>es of Preg¬ 
nancy (Illustrated); Xaiwlcon's Sexual Transtomia- 
tlon: Jted-Wettliig and Spx Weakness: Sex-Life 

During I^rcgnawy; !■* .'lexual Abstinence Harmful?— 

A Reply; Can We Contnd Sex of OtTaprlng?: Mas¬ 
turbation—^Ttie Truth About It; Are Douches Neces¬ 
sary}; A Man Itecomas a Woman. 

Get a copy of SEXOLOGY on any newsstand, or. 

If your dealer cannot sut>ply you. send 25c In stamps 
(or a copy of the current Issue. 

SEXOLOGY 25R West Broadway New York. N. Y. 


^ONE CENT A DAY PAYS 

UP TO $100 A MONTH 

The Postal Life & Casualty Insur¬ 
ance Co., 102 Postal Life Building, 
Kansas City, Mo„ is offering a new 
accident policy that pays up to $100 
a month for 24 months for disability 
and $1,000.00 for deaths—costs Ic a i 
day—$3.65 a year. Covers all acci- i 
dents including those of occupation. , 
Men. women and children eligible. 
Send no money. Simply send name, 
address, age, beneficiary's name and 
relationship and they will send this 
policy on 10 days* FREE inspection. 

No examination is required. This of¬ 
fer is limited, so write the company 
today. 


(SI.X |>osslblc .'boltings for HI (knob 2i an- 

shown in Fig. 1—avtiiully, Rl is i-oiitinuotisly 

variable.) 

List of Parts 

Two Na.Ald 4 prong sockets. St, S2; 

One Na.Xld 5 prong socket. S3; 

Three NnAlrl 0 pmng soekets. S4. SO; 

One NaAhl 7 prong socket (large). S7 : 

One NnAld 7 prong socket (small), SS; 

One <'Iarost,'it wire-wound variable resistor, 
1,“,000 ohms, in : 

One ('Inrostat wire-won ml varialile resistor. 
2.000 ohms. IM ; 

One (Tarostat wire-Woiind variable n-sisl<n-. 
.^.ooo ohms, r;; : 

One Kloctrad wire-woniul fixed resistor. l.."iui 
olim.s, U2 ; 

One Klectrnd wire-wound lixeil resistor, .‘I.imui 
ohms, B4 : 

Two Hart & liegeman switelies. douhle-poN- 
double-throw. Swl, Sv\’2 ; 

One Carter switch. 0-position. Sw.'l; 

one Hart & riegeman .switch, single-pole 
single-throw. SwO; 

One Acme swlteh. pnsli-hutton t.vpe. Sw4 : 

One .Veino switeh, pnsli-biitton t.vpe. Sw.*) ; 

One Aeno* switeh, pnsli-bnttoti t.vpe, Sw7 : 

One power traiisLumer. prlmarv 110 V., sec¬ 
ondary 230 V.. filament 2." V. tapped at 
1.5. 2.5, 0. and 12 V.; 

One Acme panel; 

One .\cme glow discharge noon tube; 

One Yaxley tip-jack. 


TABLE 1 


T\-pc 

No. 

Soc¬ 

ket 

K. 

1 

K. 

2 

Sw. 

1 

Type 

No. 

Soc¬ 

ket 

K. 

I 

K. Sw. 
2 1 

1 

1 

3 

5 

2 

42 


.'{ 

10 

2 

KRt 

1 

3 

5 

O 

43 


4 

8 

o 

2A3 
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o 

5 

2 

44 

3 


1 4 

•» 
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5 

o 


ft 

•15 

1 

2 

.s 

•1 

2A7 

7 

2 

14 

»> 

40 


o 

5 

1 

2B7 

7 

o 

15 

2 

47 

3 

•> 

10 

1 

5Z3 

o 

3 

0 

2 

48 

5 

4 


2 

CAT 

7 

3 

14 

2 

40 

3 

1 

8 

1 

CB7 

7 

3 

15 

.■» 

50 

1 

3 

14 

2 

cre 

0 

3 

11 

o 

52 

3 

o 

12 

o 

01)0 

0 

,5 

11 

2 

51 

3 

o 

17 

2 

01 >7 

7 

3 

11 

2 

55 

4 

ft 

12 

•■> 

OFT 

7 

3 

11 

2 

50 

.3 

♦> 

IS 

2 

OlA 

1 

.3 

IS 

•1 

.57 

0 

2 

11 

2 

10 

1 

3 

18 

2 

58 

0 

o 

It 

o 

12 

t 

2. 

11 

2 

50 

8 
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8 

o 

12A 
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3 

11 

2 

00 

4 


20 

2 

15 

3 

1 

20 

2 

70 

4 

3 

20 

o 

10 

4 

1 

14 

1 

71 

1 

3 

8 

2 

20 

1 

o 

12 

2 

75 

4 

3 

20 

o 

KR20 
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2 

20 

2 

77 

0 

3 

11 

o 

o** 
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20 

2 

7S 
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3 

It 

2 

K R22 

4 

3 

20 

2 

70 

4 
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24 

O 

tJ 

2 

15 

2 

SO 

2 

2 

11 

2 

24A 

3 

2 

15 

o 

81 

2 


11 

2 

25 

5 

o 

14 

2 

82 

2 

3 

0 

2 

25Z5 

4 

4 

5 

1 

83 

o 

3 

10 

2 

26 

1 

1 

18 

o 

84 
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.5 

1 

27 

3 

2 

IS 

o 

8,5 

4 

.3 

12 

2 

20 

4 

2 

14 

>» 

80 

0 

,3 

8 

2 

30 

1 

i 

10 

o 

VZ 
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10 
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31 

1 

1 

10 

2 

LA 

3 

3 

,3 

1 

32 

1 

1 

IS 

2 
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5 

o 

5 

1 
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3 

t 

14 

1 
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3 

2 

20 

2 

34 

1 

1 

10 

o 
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2 

20 

o 
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3 

o 

17 

o 

Wuiid. 
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20 

2 

3i; 

3 

3 

14 

2 

4S2A 

1 

,3 

5 

2 

37 

3 

3 

12 

o 

4S2B 

1 

3 

5 

2 

38 

3 

3 

11 

2 

4S3 

1 

3 

5 

2 

2.0 

3 

3 

14 

2 

484,V 

3 

2 

10 

f> 

40 
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3 

18 


485 
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2 

5 

•1 

41 
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8 

2 

486 

3 

2 

10 

2 


OPERATING NOTES 

(('ontinuCil from puffc 410) 

This damper is made of sponge rubber %-in. 
thick, and is % x O/lO-iu. long. 

Low Volume on phono, can also l»e traced 
to a poor contact in a radio-phoiio, switeh. 
On the same model the filler block breaks 
down. If the customer wants a cheap repair 
or has been given a lower estimate, and ,vou 
want to cut .voiir own, disconnect the lead 
from terminal three on the filter block and 
put this lead on the positive side of a 2 mf. 
electrolytic condi-nser. The negative lend of 
the electrolytic condenser goes to terminal 4 
on the niter block. A temporary repair can 
be affected by just disconnecting this h-ad from 
terminal 3. and taping the end: the receiver 
Will then function with but a slight inen-ase 
in the bum. 


PHILCO SETS 

A i'OMMOX trouble in tlie I’liilco 111 and 
111 A models is an open circuit in the 
oscillator coil duo to the heat expanding the 
eoii form which breaks tlie wire. In the 
higher serial minilM-rs tliis coil was changed 
to a honeycomb wound arrangement wbh-h 
eliminated this fault. A word of warning 
limy also he said about the range control. If 
the particular set sounds except Iona ll.v noisy, 
switch the range control to a minimum posi¬ 
tion. (This control Is located in the hack 
of the two type 45 sockets—looking from the 
i-ea r.) 

1‘liileo 47—if either the 44 or ;:0 tubes 
shoi t from lltanient to eatliode the n-sult will 
be fading and intermittent reeeptlon. Also, 
the pilot light will burn with reduced bril¬ 
liancy. 


MAJESTIC MODEL 52 

W IIKN yon see the comp la in t. ** Majestic 
52—doesn't work V' on one of yonr calls, 
check the second-detector plate voltage. If 
there just Isn't any. you can be sure it is 
the 25.no() ohm resistor eiu-lo.sed in the can 
holding the sockets of tiie two 4.5*s and the 
Sn. This resistor is acci-ssible by removing 
one screw and inking off the back plate. An¬ 
other eonmioii failure in this model is tli»‘ 
,1-meg. grid resistor in the oscillator circuit, 
('I'liis resistor is directl.v at the oscillator 
socket.) 


BRUNSWICK SETS 

I F a Rrunswh-k modt-I 14 or 21 has a rather 
high hum level, a few changes in the wir¬ 
ing can greatly redtu-e it. The purple, ,1- 
nn-g. grid resistor located in the power unit 
directly nimve the 27 tube must be clianged 
to a ,2.5-ineg. resistor. The byjiass foi- tie- 
detector screen-grid siioiild be changed from 
,1-mf. to .5-mf. (This <-oiidenser is locat*'d 
along the shh* of the detector socket and i< 
tubular in shape.) 

Brunswick modtds l4, 21. and 51. both A.i’. 
and I).<’., (till* D.F. ciniilt is shown in Fig. 
2,) have a fault which was mentioned in a 
previous article, namely, the burning out of 
the primary of the pnsli-piill Input trans¬ 
former. The Service Sian’s cost on an origi¬ 
nal replacement is $.3,25, Add to this yonr 
labor charge and yon have a faiiey charge. 
After losing a few jobs, a scheme was doped 
out whereby tlie estimate can he lower and 
the profit greater, Tlie total cost is now 3i>c, 
(See Fig. 3.) Itesistons Rl and R2 are placed 
across the now ilefnnct primary. In tlii-j 
way we get the voltage viy the plate of the 
preeeding tube. R2 is only to impress a sig- 
iml voltage lUi the remaining output tube nr 
tubes through 1*2, The values of this set-np 
are Rl and R2. 25.000 ohms; Ct and (’2. 
.02“ to .t-mf. 

In the Rriinswiek moilels 15 and 22, the 
most eomnioii complaint is oselUation. Tld- 
is line to open U.F. byi>ass condensers, which 
are located between the tube soekets. The 
casings are of black Imkelite: to idieck, move 
the connecting lugs on en<*h condenser in 
til 1 11 : if there Is a click, and the o.seillntloii 
ceases, you have found the faulty one. In 
this same moilel wo have found a* weak sig¬ 
nal. aecompanieil by distortion, to be iliio 
an open coupling <*on(len.ser between the de¬ 
tector and first A.F. This coiiden.ser is lo- 
cntecl under the bakelite sub-panel at the 
right hand corner of the set. 

The Brunswick models t.5 and 22 D.C. will 
motorlioat if the 4v. V. “F" battery is at 
all weak. (The voltage of the 22V. bat¬ 
tery is not at all crltlcni.) This is the model 
using the types 71 A, :!t> and 2.2 tubes. 

A. K. MODEL 61 

T ub Atwater Kent model fil gets very 
noisy after about 2.nnn hours of service. 
This is due to the three filament ri'sistors 
overheating and. burning away tbo insulating 
material between thu wire and the Iron strii> 
on which they are wound, causing a short. 
If the center striji imrns out. the first two 
22 typo tubes will not liglit. 

A slipfdiig dial is caii.sed by the rubber 
friction drive being worn out. For a tem¬ 
porary repair, take out the scivw on the dial 
knob and tear a strip, aiunit *A-ln. wide from 
a length of tape and wiml the strip tightly 
aiouiui the grooved portion of the rubber. 
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RCA VICTOR 

O S Uio UC’A Sii{M*n*lti' K7. no rrroption or 
intormiltont is usually due to 

poor coiitMct ou Ibo rotor contart stri|)s of 
the condenser. 

11. \Vi:ii.i:h, 
514 K. i:\sih 
Xcu- Yorl:^ X. 5*. 


MAJESTIC SETS 

I N MA.TKSTK' model 70 the Sorvieo Man 
• will oi’ton lind iliar tlio first A.K. tnUo 
la typo ‘JOf is ^jeitini: no plate volia;:e. It 
is usual to sU'^iuM i tile primary of the input 
transformer. Ilowevn*. most |,’f the time we 
find the troiibh* is due to an open 1.4ii0 ohm 
resistor, mounted haek of the suh-paiiol in¬ 
side the set. 

It is ver\ i*asy to make a repair lun’i* wltli- 
out removiti;: the <-has<is at all. and it is a 
jLfoofi idea to try the foilowinj' tri<-k first. 

Ui'iiuive Tile hiim-iont rol knob ami phuo 
a Mji.iestii* l,4iM) ohm r4‘**istor from the linni- 
eontrol shait to the ehas^is fraim* (ground), 
as slmwn in Ki^'. 4. if nni-ie coim^s in chK. 
rraiii out onr emi of the msistor to tit tlie 
sliaft. phu-e t| oti sliaft. and pla<*e the other 
end of resisror botwaMui tin* hai'k of the elias- 
>is and the hot tom of the eliassis. .\ •;oo<i 
ti;:ljt tit ran h<‘ had hy >trikiu^ the tian;re 
of the bottom with a liainmer. Tliis is not 
n temporai’y job Inn ean be made a permanent 
one by ordinary cai*e, 

"I’his “Stlint" save- a worhl of time and tak- 
in;; the si-t out !«• the shop. (A study of the 
luiokup will show why this s<he!iie works.! 

In receivers of the model i;io seri^^s of 
^^a.iestie. a \ery bad tio|s»> will soiuetiim*s be 
eneouiitored la tionpa-tloop noisei when the 
tnninu' ilial is moved. A little ;;rapliite <n* 
vaseline undi r the proims wliiih ;rronnd the 
rotors of I he <'oinU>tiser j;an;; will rena^dy this 
oseillatimi. 

I’poTi makin;; a <*all in eonneetimi witli llie 
model 51* Majestie. always sindlac the dial 
li;;ht wlnm piittiti;: in a new one (a well- 
known “.fob" to any one wlio inis Innl it to 
doi. .\ littU slielhn-. or wax inidt4‘4l in tin* 
riirlit pla4*4» will save 45 minutes labor a lillh‘ 
later on fits a jidi yun ean't char;:c umeh for 
anyway». 

A sprak'-r whi^li r<*pro4liu‘es lii;;li notes 
bailly I especially tlie Majestie imnlel 70 seri4‘s 
n^eeivorsi ma.\ md always be ilue t4» a bad 
<• 0110 —many times the held eoil is lo<ts<' in 
“tlie pot," A little iiiH’kln;; wiili pasteboanl 
on tli4‘ ba4*k 4 ml will 4’orreet the eomlition 
after evei \ tliinu' 4'lse has faibnl. 

An 4!pen ti4*'<i 4‘oil vnn \u* repalnul (nine 
tiim's out of rein if you will take 4!ff the 
eml plat«’s of >anu‘. Von will usually find 
several small :;ieen sptifs U’orrosiou) <m ea<*h 

end 4^f th4‘ 4-oil. 

I'reak these ami sohler. One 4!f them is 
to blame. 

Xi-arly always tin' “opon" Is upon inie eml 
and \4*ry sebluni “insitb*" the coil. (The air 
of <*onr’*e nets to tlu' 4uiisi4le easii'r.) 

Win'll no ;rrM V4dlai'e is Pininl upon any 
of tile K.l\ tu !es. lirsf t«*st eV4*ry tube for 
“shorts” as 4in4* shorted tube kills ;rri4i voltage 
on nil IM*. tiilx'S. 

Many tInn's riu' radiotri4-ian will tind low 
Viihages 4hn' !<» tln‘ wimliiig of tlie v<!ltag4' 
ri'giilator Iwiii;; \\<mini with tlie wrong sixe 
resistance wiri'. 

It is well known by all ival raillotrieiaiis 
That this is linponant. A 7u Majestie an<l 
a tip. also n4'{irl>‘ all (!ther sets use illfferent 
vnhu's of r4*sls|aiiv4\ 4lein'n4litig up4!n the cur¬ 
rent <lrnlii. 4‘te. 

Wli4*re low V4.1ia;r4‘ is 4'necmntere4l in tiie 
vet with a iionnal line voltage—look at the 
regnlatiu*. 

Voltng4‘ lan be raised <!r lowered at will by 
a littb' int4dlig4>nt work with the V4jltage 
n'gnlatiu*. This is a simple luatfor which is 
ovprl4M!k4Hl Itv most S4Tvi4-e !M4*n. 

Win'll aligning a nnub-l 7U ]Maj4*stic yon will 
iit!ti<’e aligning <■ nnlensers np4ui the si<le of 
eai-h It.F. 4‘ou4leus4'r as W4dl as betw4'cu each 
tube. 

First align <‘a<!i of these side i-omlensors 
‘iir bef4ire using y<mr iluinmy tube and 
aligning tin* others “out.'* 

In otluT worils. align <*a<*li of these side con- 
ill'll sers for maxi mum imtiuit a ml tln'U nsi? 
your tialaneing tube to align the otluT con¬ 
densers (betwi'cn the tubes» to uiinimum. 


STEWART-WARNER 

I X Stewart-WarinT sets tln^ 11.1', liypnss 
<’oiiileiiser value Is very erithal. tin a si't 
which is weak in volninc ami sensitivity try 
difTiTent 4‘apaeili4‘s. When the right con- 
di-iiser is piai <'d in tlie I'iri-nil, the si't will 
“jump nt you." These an' tihi'r iin'loseil C4>n- 
diMisi'i-s (tire 4-ra4k»‘r lypi'i. If a medal I’asod 
cmiileaser is used, it must bo well tapiMl or 
insulated. 

O. A. t ICLf.KlXJK. 
(Hox 

J/rFoWnad Fitntitttrr^ In*\, 
i'amfifull AVtutle, 
Vvru Dcncfi, F/u. 


LYRIC MODEL D 

A TllMI*Oit.\KV ri'pair for l.yric moilel D 
ri'ieiviTs. wlu'n the imsh-piili trnnsfiu-mi'r 
iMtwei'ii the J7 amlio tiihi' ami the two 45\s 
goes “wi'st," is shown in I’ig. ,5. .\n orillnary 
amlio transfornuT Is I'oiim'iii'd with its pri¬ 
mary hetwiM'ii till' plate ami “1*," supply of tin* 
-7 tube ami its sei-oinlnry Ixdwi'im the two 
grills of the 45's, .\ i*.uuu ohm resistor is 

4'oiiiie<'ted from one 45 tube grid to the 
I'liassis. 

While the ai'tion resulting from this wiring 
is md I'lpial to tin* original <-ir4-iiit. due to 
the fai-t that piish-pnll mtion is not ohtaimnl, 
the ri'siilts an' very satisfactory^ for a tem- 
IMd-ary repair. 

KnWARl! .T, IhlOi'KWAY. 
Wihiu ood, A. J, 



BOOK REVIEW 

28 TESTED METHODS FOR ^lAKING 
EXTRA MONEY. Published hy Na- 
tioiiul Radio Institute. Washington, 
D. C. First edition. Size, 5% x 8% ins.; 
56 pages, 82 illustrations, i>aper cover. 
Price, 50c. 

The man who Is earning his living hy ser- 
vhing railio ri'i-i'ivors will tlml this little vol- 
nim' lM!th intiTi'stiiig and valimbh'. Its main 
piirp4!>4t. is to point out how tin* rmlh, teih- 
nii'ian <*an iiicriNisi* his Im'oim' by whlcning 
his seope of ai'tivith's. Whle-awakV im-ii will, 
no 4]onbt. pridit by the suggi'sthnis ami hints. 

The ‘JS luelluMls ari' ns follows: il) How 
to Krii-t an mushle .Mitenna. r_*i Wln-re t«! 
Pl:i4-e the Ihn-eiver. i'.U \Unv to Install lain' 
Fihi'is ti! I*rev4'nt Xiiisy Itailio Ileieption. (li 
Installing a Xiiisi'-Ih'ilin-hig .\nt>*nna System. 
(5 1 How ti! KriM-t n Xinse-Ki-ihii-ing .\nienna 
to .\4-4*oinnKMlate !’p to Four Ih'<-4Mvcrs. hh 
H ow to Install an .XiTial Ibdwi'en Ihmse ami 
< la rage: or Hoiisi* a mi Tive. (7» How to 
Mnki* ami I'lrei't .a tbnnl .\eriiil Mast. (S) 
Itiiw lo install an Iinl4M!r .XiTlal <!r .\ 4 'rial 
1 ii'vii’i*. ihi How t4! Install a I* 4 ‘rniain-nt 
I.4'a<l-in ami IJghlniiig .Xm'stor Hevii'i*. (It>! 
How to Install a Xiiisi'less Short-Wave An- 
tidina. (Ill How to Si'b'id ami Ih'plai'i’Tubes 
hi a Kei-i'iver. (IJi How to Starr a Simre- 
<d‘ Fnll-Tinn* Ihulio Ihishn'ss. (i:j| How to 
Install Tone i'ontrol.s. (14i iUnx to .\<ld a 
Second I*epro4hi4*er ton Ihullo Kei-eivi'r. (15) 
How t<! .Make atnl Install a Wave Traji ti! Ih*- 
<hiee Station Inteifcr4‘n4*4*. (Idi How to In¬ 
stall a Pidhe ami Short-Wavi* .\ 4 h 1 pler. (17) 
How to Imri-ase or H4‘crejiS4' the f'ower 

Supply Line VoItag4‘. MS; How to Install 
an .\iitoniatlc Line Voltagi' Itegnlator. (l!n 
ll<!w to oin'rat4' 25 ry4-le .\pparatiis <ni do 
Fycle r'nrrent. ( 1*01 llow t4> Oinwate 1 lo V. 
AA\ Ih'ceivers on H.C. IJiies. rJl 1 How to 
<)p4'rnte .\n.v Ihiltery Set on a .‘12 V. l>'arni 
lagliting System. (22) Ih-stiu-ing .^raiT 4 '<l 
Ihulio faliiin'ts. (2:H How (<! Install a Sim¬ 
ple Kn4lio i“in'nit to .\niplif.v rhone rVmversa- 
tlon Witlioiit Idstiirbing Wiring of Telephone 
Company. (2l! How t<! Iiisuill Hnplex (’on- 
v<'nipnee Teleplnmc.s. (25) Ihiw to Install an 
Ant4'iuia fid* an Autonnibih' Kereivr*r. (2rl» 
How to Install an .\nt<) IL-ulio K4'4 t'iv 4 *r. (27 i 
lCepla<-lng “ir Latterii's with a Stamlnrd “U'* 
Kliminator In Antijinobih* ItceeiviTs. (2.s> 
Ihiw lo Install a Charger for .Xutrmiobile 
St'U'age Ihitterh'S. 

'I'llis book, which has been prepared hy tlie 
instrm-torrs in mie <!f t Im lai gr'st rarlio schools 
ill this 4-oniitry. covers the above sul!j<M'ts in 
a coiH'ise ami eas,\*-t4i-r4'a4l maniu'r. Jt sliouhl 
he S4'rvic4*al)le to all praetical men. 
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SERVICEMEN 

RADIO DEALERS 

SEND FOR THIS 

FREE 

CATALOG! 

IT’S CHOCK-Fin.1. 

of BARGAINS FOR YOU 

! Radio l)r*alpr» aiirl Servicrtneii 
I cairt aiTord to he without this 
I hook. It ofFers marvelous hiiys 
in Radio Sets, Long and Short 
Wave Apparatus, Service men’s 
Repair and Keplaeeiiieiit Parts, 
Electrical Goods, Sporting 
Goods. 

Just Off The Press! 

lie among the Arnt to Imve the pick of 
l^reut hargiiinN. Mail this coupon now! 



KAinO riKCL’LAR CO.. IXC. 

Vi.y Vurick Street 

New York, N. V. Dept. RC-LU 

I*lease send me free of charge and with¬ 
out <!bligation, your latest catalog. 

Xaine . 

Aihlress . 

t’ity. State. 
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Radio s GREATEST 
Servicing R«»ok 

The 3iast Cawnptete MPireciery 
o/ Mluilie CircMMii l^hiyrgEwwus 
ptMbiishofil 


This 



In OXE VOLEME of 


over 2,300 Pa^es 


Ext FEE HeiEvy J/oosel<>#f/ MMeeueeeI 




nuy^ this liig V<»liiiiie on 4»ur A«>m* 

DEFERRED PAYMENT PLAN 


Here are two of the most surprisinir announce¬ 
ments that we have ever made to the radio trade 
and we know that it is such Kood news that 
every radio man will be ffreatly enthused. 
FIRST—that the three editions of the OFFI¬ 
CIAL RADIO SERVICE MANUALS have 
now been combined into one bic: volume of 
over 2.300 pa^es. 

SECOND—that this new sinfiTle volume of con¬ 
solidated radio circuit diafrrams and complete 
radio servicing course can be bought on a de¬ 
ferred payment plan—and at a big saving. 

It is ne^less to say how valuable the OFFI¬ 
CIAL RADIO SERVICE MANUALS have been 
to members in every branch of the Radio In¬ 
dustry, and how many thousands of each edi¬ 
tion have been sold to manufacturers, jobbers, 
dealers. Service Men and experimenters. But 
we must emphasize this one fact: Service Men 
now realize that they are tremendously handi¬ 
capped without the full set of Gernsback Man¬ 
uals. So much so, that those who have pur¬ 
chased only one or two volumes, are NOW OR¬ 
DERING THE MISSING BOOKS. They want 
their files to be complete. 

The complete book gives you a volume of over 
2,300 pages with over 5.500 diagrams, charts 
and photos. There are absolutely no pages or 
illustrations or diagrams duplicated. There is 
no radio book published today which is so mod¬ 


ern, up-to-the-minute, and which contains so 
much useful information as is to be found in 
this single volume. It w a book that will outlast 
any other radio book in print. Look carefully 
at the illustration of the complete edition on 
the top of page. It measures 9" wide, 12" 
long, thick. 

Included in this volume is a complete radio 
servicing course. This course covers every step 
needed to learn the servicing business . . . from 
starting in business . . . materials needed . . , 
and how to go about servicing receivers and re¬ 
pairing other radio equipment. This course in 
itself, is actually worth the price of the entire 
book. 

Our new plan now enables every radio man to 
get this single volume--a Complete Directory of 
all Circuit Diagrams, of over 2,300 pages, on 
deferred payments. You can order this book 
immediately—get it in a few days, and use it 
while you are doing servicing work. You can 
make the first few calls pay for the entire cost 
of the book. 

For you to get this book is quite simple and it 
is sent to you as soon as your order is received. 
You pay for it in small monthly amounts which 
can be taken from your earnings. If you were 
to buy the three volumes separately, the total 
Cost would be $17.00, including the supplements. 


Now you can get the 

1931 OFFICIAL RADIO SERVICE MANUAL, 
with Supplements, 

1932 OFFICIAL RADIO SERVICE MANUAL, 
with Supplements, 

and the 1933 OFFICIAL RADIO SERVICE 
MANUAL Complete 
at a big saving. 

THE SPECIAL NEW PRICE FOR ALL THREE 
MANUALS, WITH SUPPLEMENTS, IN ONE 
VOLUME, WITH HEAVY BINDER IS ONLY 

Sll.OO 

You buy this book this way— 

Send $3.00 with order— 

Pay $5.00 to Express Company upon receipt of 
book. 

Send $3.00 thirty days after receipt of book. 
Send $3.00 sixty days after receipt of book. 
Total $14.00. 

IF THE ENTIRE AMOUNT IS SENT WITH 
YOUR ORDER, WE WILL ALLOW YOU A 
10% DISCOUNT, this CAN BE DEDUCTED 
FROM YOUR REMITTANCE. 

IMMEDIATE SHIPMENT 


OVER 


2,300 Pa^es 

5,500 Illustrations 


THIS IS THE GIIFATFST SINGLE 
VOLl ME lIxlDIO HOOK IN 1*111 NT TDDAY^ 


GERNSBACK PUBLICATIONS, Inc. 


TJecf# C'oiMpnat T'ndtttft 


I GERNSBACK PUBLICATIONS. Inc., 

[ 96*98 Park Place. New York, N. Y, 

1 Cent Iftiit'ii 

I In ao^ortlHm-e with your Sprclal Offer, 1 en< lust 
hcrewltli $3.0(1 a. fir>l payniciit toward the Oiu 
I Vtdume ItiKlIo ManuHl. lMe:ise forwHrd it to in 

I promptly. I pon rer< ipt of (he book. I ihall pay 
I express oonipjiiiy $'..00. Thirty days later 1 shall 
I send you 13.00. and sixty day> after rer-elpt til 
I bonk. I shall .^end .\ou my lad p.iyment of $3.00. 

I lf ytiu want to (ake advutilaue of the Special I>i-- 
count of 10*’;. rtmlt only $12.00 with this Coupon. 


amo ......_ 


96-98 Park Place 


I 

I N 
-I 

I Address 

I 




New York, N. Y. | nty ... state _ 




I 
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DIX ANNEES DE T. S. F. (Ten Years 
of Radio). Published by fitienne 
Chiron, Paris, France. First edition. 
Size, 6^ X 10 ins.; 180 pages, 70 illus¬ 
trations, paper covers. Price 15 francs 
—$ 1 . 00 . 

This interesting volume which Is a timely 
memoir to <ieneral Kerrie, has been written 
by ton men well known in their respect ive 
fields, in Prance. The book is written in 
French and is noii-tectinicul in Its scope. 

The first part reviews the last len ,%M*ars as 
recorded by “Tlie Soei«*ty of Friends of 
Kadio‘* in Thk Ki.KC'nucAi. Wave. Tl»e sec¬ 
ond chapter concerns impark Transmitters, 
.\rcs and .Mternators for long'Wave traiisinis- 
t:ion : it tells how these inetluMls have bei’onic 
practically obsolete within the last ten years, 
'rhe tliird e!iai)ter deseribes tlie advances 
made in ^‘acullln T\ibe design. The fourth tells 
about sliort waves and liow great distanees 
are c(»vered <ni tin* high frequencies. In tills 
section is mentioned Mnltii>lex radio trans¬ 
mission for sorret telephony. Tlio sixth cliaii- 
ter covers transmission on various fn'qucncies 
and the uses for oaeh freqneney sped ruin. 
The seventh is a history of tlie past ten years 
in radio broadcasting; and the last tliree 
ec>V4T Receivers. Radio in Aviation and The 
Siahilization of Preqneneies. respeelively. 

Tliis book is a lilting memoir to tiiat famous 
ccieiilist and pioneer in radio. tJdicral Kerrie. 
whose untimely death brought to an end a 
brilliant career. 


LES REDRESSEUUS DE COURANT 
(Current Rectifiers), by R. de Hag- 
neux. Published by Etienne Chiron. 
Paris. France, First edition. Size, 
51 ^ X 9 ins.; 128 pages, 53 illustrations, 
paper cover. Price 10 francs—$0.70. 
Tills book contains a semi-leehiii< al deseriji- 
tion of tlie tyii**s of rertiliers and rectifying 
.systems used f(»r converting low-freqiiene.v al¬ 
ternating currents to pulsating direct current. 

Included in the explanations are the follow¬ 
ing tyiies of rei-tiflers: non-syiiclironous mo¬ 
tors with dynamos, syiicl iron mis motors with 
dynamos, conimutntor type rectifiers, vibrator 
rectifiers, <deci roly tie reetifiers. metal oxide 
rectifiers, vaciinm tube rectifiers, merenry arc 
rectifiers, hot-cathode merenry vapor n*«*tifiei-s. 
thyratrons, pressure-t.vpe metal rectifiers, and 
selenium rectifii*rs. 

The doseription for each type incliales a 
simplified tltcondicnl discussion, an outline of 
the ordinary uses erf the particular typo ami 
a semi-technical consideration of the clmrac- 
teristies. 

Radio fans and Si*rvice Men who are ae- 
tpiainted with Kreniii will find tills liook an 
interesling addition to their lilirary of refer- 
♦•nce hooka. 

LA SrRDITfi ET L'ACOUSTIQUE 
MODERN (Hearing Aids and Modern 
Acoustics), by P, Hemardinquer. Pub¬ 
lished by Etienne Chiron. Paris, 
France. First edition. Size, x 9 
ins.; 112 pages, 65 illustrations, paper. 
Price, 10 francs—$0.70. 

This liook. written In French, covers that 
very interesting snlijeet of overcoming deaf¬ 
ness I>y mechanical and electrical devb-es. The 
aiithorr is well known for his researclu's in 
the sound and ac<instie fields and Is well fitted 
to write on this suldect. 

The book starts with a general discussion 
of the i>ecn1ianties of deafness atnl tells 
wliicii varieties of the malady can he lieli»ed 
by mechanical ilevisi's. Following this is a 
resnnu* of the nitniennis types of equipiuetit 
available for .nlh‘viatiiig d<*af conditions. In¬ 
cluding the Ossophone invent oil by lingo 
Gern shack. 

This volume gives a complete summary of 
the subject, without being too technical, and 
should be of interest to the technician and 
experimenter. 


Build fhe Beg inner’s Shorf-Wave 
Set —to be described in the 
forthcoming issue of Radio-Craft. 


ELECTROLYTIC CONDEN¬ 
SERS AT HIGH VOLTAGES 

WILLIAM MASON BAILEY* 

T HE economical capacity inherent to the 
• electrolytic condenser may be applied to 
the rectifying end of the amateur and even 
the prorfessional transmitter provided due pre¬ 
cautions are observed. In fact, for the past 
two years electrolytic condensers liave found 
a place in amateur radio work, and splendid 
results have been obtained by users fully ac¬ 
quainted not only with electrolytic condenser 
technique lint also with the operating voltages 
dealt witii. lienee a few notes at tliis time 
may prove well worth while. 

First of all, there are in general use only 
five voltages employed in amateur transmit¬ 
ting practice, miniely. (hio, i.uuu. l,."iuu and 
as dtdivered to the load. A eon- 
deiiser in order to be suitable for such appli¬ 
cations should be capable of withstanding 
lhrs<‘ operating voltages without any sputter¬ 
ing or similar tronbl(*soine phenoiiiena. Since 
for the present the available radio electro¬ 
lytic coiidensiTs are limited to a working volt¬ 
age of oOO. it is obvious that two or more 
units must he wired In series to obtain tlie 
iieeessary working voltagi*. .Mso. in series op- 
eratioii the effective capacity is represented 
by the capacity of a single unit divided l»y 
the number of milts in series. Thus with 
three .■’>()<» V. units wired in serh's to operate 
ill a 1.,VI0 V. rectifier cireult. the effective ca- 
piuity will he Miie-tliird of l."i mf. or inf. 

The diftieulty usually i*xperieiu-ed with con¬ 
densers of any type wlicMi employed by ama¬ 
teurs may he traced to lack of knowledge re¬ 
garding actual working comlitlons as well as 
the limitations of the condensers, l-'or this 
reason the u«er slum Id make sure that lie 
knows detiiiitely the pi‘ak or surge voltages 
that obtain in the cirenil, and that thes«- 
extreme voltages an* fully matched by the 
working voltages specified by the maki'rs of 
the condensers employed. Fnfortunately, the 
voltmeter inserted in the rectifier idrcnit does 
not alwa.vs Indicate the correct operating volt¬ 
age. due t<r circuit peculiarities. The actual 
peak voltage may he considerably higher, 
phuing a severe strain on the enii(h*nsers. 

There are two classes of rectif.ving circuits 
la common use. shown in tlie accompanying 
diagrams. Fig. lA Illustrates tin* cireult nicKst 
comm<ally used by amateurs, since this type 
of cin-nit will deliver a somewhat higher volt¬ 
age for the same load and transformer volt¬ 
age. The iisr of such a circuit especially with 
tin* now niliversally used moremry-vapor rec¬ 
tifiers places an enormous overload on the 
reetlliers and comlensors. The mi trained con¬ 
st rnetiir usually blames both tiiiu* and con¬ 
denser mannfaeturers. not realizing that the 
condensers may he operating at a voltage 
much liigher than the meter nsiially associated 
with such eipiipment would imlbate. 

The circuit shown in Fig. IH will increase 
tlie life of the apparatus enormously and. at 
the same time, provide a miieh Iiett4*r regula¬ 
tion. The only drawbacks to this circuit are 
the slightly higher transformer voltages n*- 
qnired as well as the additional choke. 


* chief Engineer. T)ubl11or Condenser Corporation. 
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The circuit at B Is preferable to A. 


RADOLEK’S 

NEW LINE OF 
AMPLIFIERS 



This 15-WATT 
3-STAGE MODEL 


S^ a-40 


' Dealer*s Price 
, Less Tubes 

1 ONLY _ 

I • PUSH-PULL 2A3s 
• IMPROVED CLASS A PRIME 

30 WATT SPEAKER FIELD SUPPLY 


One of the fine^st I.') Watt Ainplihors ever produced 
—yet lower in price than previous Amplifiers bar 
less efticient and well made. Most Power per dol¬ 
lar, with matchless Tone. For use with Miuiv- 
phone. Phonograph or Ibidio. Drive-s 3 large Dy¬ 
namic Speaker.'^, 8 small Dynamic Speakers, 3 Dy¬ 
namic Homs, 131) Mag<'iitic Streakers, or 2,000 
Headsc't.s; or any coni hi nation of these, Fumishea 
30 watts for Dynamic S|>oaker Field supply. No 
external chokes rt*qiure<l. Ha.’* onttnit impedance 
tapped at 3, 0, 11, I.t, and 500 ohms. Gain at 
1,000 cycles, 7 7 DR. Frequency characteristic with¬ 
in 3DU. .50 to 8.000 eycle.s. Tubes used: 1-56, 
1-57, 2-2A3s, 1-5Z3. Overall size 9x16x8 inches. 
YOFR PRICK COMPI.KTR 
WITH Cl'yXlXOH.4M TFHRS 


$ 39.67 


GET OUR BIG CATALOG 

Radio Dealers ami Senlcemen: The new Kadolek Profit 
ciuUle is now ready! Don't delay sending for your 
FUKK <oii>-. It Is ihe most ooinpleic guide to Radio 
nierthandlse ever lUiMl.sliod. LUts over r..a00 various 
neiiLs—Itenlacernent I*ar!s. Tools ami .Materials. Testing 
Knultuiient. Money-making .*< peri alt ios. Public Address 
Knulpment and Radio Sets. Also contains many handy 
charts, hookups, tables, and diagrams that 3 ’ou will 
I l»a\e use for e\er>- working <lay. 

Fill OutMail the Coup on Todayl 

RADOLEK CO., |33 Canal Station* Chlcag^* 

I am a Dealer f 1 Serrlceman f 3 
I operate from Shop or siore f ]; from Home [ ) 

1 own the following Test Runlimient.. 

My training and experience U:.. 


N'ame ... 

Address . 

City .State 


DIAMOND TUBES at BARGAIN PRICES 

All tubes are TL C. A. Licensed and are Guaranteed for 
90 days. Dealers and senlee men let us show you how 
you ean Increase your pmflts on tubes sales. Our tubes 
will Improve the quality and tone of any set. 

Type IP rice 

125^11 .85 


mr: 

Price 

.25 

Type 

234 

Price 

.05 

’’'SJ 

Price 

.45 

226 

.27 

230 

.50 

50 

.55 

227 

.27 

237 

.40 

75 

.05 

245 

.28 

238 

.45 

77 

.00 

17IA 

.28 

2311 

.50 

78 

.00 

280 

.28 

41 

.50 

79 

.75 

224A 

.45 

42 

.50 

281 

1.10 

235 

.45 

43 

.75 

82 

.40 

251 

.45 

44 

.50 

83 

.45 

247 

.45 

46 

.50 

84 

.05 

1I2A 

.40 

48 

1.75 

85 

.50 

230 

.50 

40 

.05 

80 

.55 

231 

.50 

55 

.50 

XOO 

.45 

232 

.C5 

56 

.35 

V99 

.45 

233 

.05 

57 

.45 

222 

.85 


401 

403 

4H5 

182 

183 

210 

250 

2A7 

207 

6A7 

f.n7 

2.5Z.5 

2A5 


1.10 

1.25 

.50 

.55 

.05 

1.25 

1.10 

.75 

.85 

.75 

.85 

.05 

.05 


No order acccpied for less tlwn $3.on. Order from this 
adv. All prices F. O. R. faotorj'. 20% deposit with all 
orders. 

Radio Tube Exchange of America 

160 Washington St.. New York, N. Y* 
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Save25^t9 50Z 


RIGHT NOW is fhe time of the year when millions of subscriptions to favorite magazines expire. 
RIGHT NOW is the time to renew your subscription when prices, for a limited time only, have been sensationally 
reduced. Ordering at this time will mean a saving of several dollars for you. 

In assembling these many combination subscription offers we have made it possible that our readers obtain standard, 
popular magazines at the lowest prices obtainable. Only by special arrangement with a group of famous publishers 
has this great combination of magazines been made available at the unusually low cost. NOW you should order— 
at money-saving prices. It is most appropriate at this time of the year to send your friend his favorite magazine. 
Read over the various combination offers, and see how we bring you double values for only half the price. Then 
order your magazines today. Prices are going up—this is your protection for one ^ear. RIGHT NOW sit down 


and send us the list. If books are to be sent to individual people, mention specifical 
and to whom and where it should be sent. Don't miss this wonderful opportunity. A 


scriptions in U. S. A. only. Canadian and Foreign subscriptions require additional postage. 


the name of the magazine 
prices quoted are for sub- 


OFFER NO. 1 


Radio Craft 

Radio News 
Regular Price 

OFFER 

Radio Craft 

Short Wave Craft 


Regular Price 

OFFER 

Radio Craft 

Everyday Science and 
Mechanics 

Regular Price 

OFFER 

Radio Craft 

Popular Mechanics 
Regular Price 

OFFER 

Radio Craft 

Popular Science 
Regular Price 

OFFER 

Radio Craft 

Modern Mechanix 
Regular Price 

OFFER 

Radio Craft 

Christian Herald 
Regular Price 


$2.50 

2.50 

$5.00 
NO. 2 

$2.50 

2.50 

$5.00 
NO. 3 
$2.50 

2.50 

$Too 
NO. 4 
$2.50 

2.50 

$5.00 
NO. 5 
$2.50 

1.50 

$4.00 
NO. 6 

$2.50 

1.50 

$4.00 
NO. 7 
$2.50 
2.00 

$4.50 


OUR PRICE 

$3.75 

OUR PRICE 

$3.75 

OUR PRICE 

$3.75 

OUR PRICE 

$3.85 

OUR PRICE 

$3.35 

OUR PRICE 

$3.35 

OUR PRICE 

$3.50 


OFFER NO. 8 
Radio Craft $ 2.50 

Photoplay 2.50 

Regular Price $5.00 

OFFER NO. 9 
Radio Craft $ 2.50 

Life or Judge (Only One) 1.50 
Regular Price $4.00 

OFFER NO. 10 
Radio Craft $ 2.50 

Delineator l.OO 

Regular Price $3.50 

OFFER NO. 11 
Radio Craft $ 2.50 

Pathfinder |,00 

Regular Price $3,50 

OFFER NO. 12 
Radio Craft $2.50 

American Boy 2.00 

Regular Price S4.50 

OFFER NO. 13 
Radio Craft $2.50 

Motion Picture i.SO 


Regular Price 


$4.00 


OFFER NO. 14 
Radio Craft $2.50 

College Humor ],50 


Regular Price 


$4,00 



an Ideal 
jrif t for Anyone 


OUR PRICE 

$3.85 

OUR PRICE 

$3.25 

OUR PRICE 

$3.00 

OUR PRICE 

$3.00 

OUR PRICE 

$3.50 

OUR PRICE 

S3.25 

OUR PRICE 

$3.25 


Perhaps there is some friend out of town, or right 
near you, to whom you wish to carry your remem¬ 
brance throughout the year. Then here is a good 
idea. Send him his favorite magazine, or one you 
know he will thoroughly enjoy, (You can even send 
a magazine subscription to your best lady friend.) 
A subscription to a magazine is always appreciated, 
and certainly brings remembrances. A courtesy 
card advising your friend of the kind donor will be 
sent to him or her bearing your name. Send one or 
more popular magazines to your friends or relatives. 


OFFER 

NO. 15 


Radio Craft 

$2.S0 

OJR PRICE 

Scrcenland 

1.50 


Regular Price 

$4.00 

$3.25 

OFFER 

NO. 16 


Radio Craft 

$2.S0 

OUR Price 

Silver Screen 

1.00 

Regular Price 

$3.50 

$3.00 

OFFER 

NO. 17 


Radio Craft 

$2.S0 

CUR PR.CE 

Golden Book 

3.00 

Regular Price 

SS.SO 

$4.25 

OFFER 

NO. 18 


Radio Craft 

$2.50 

ClR price 

Review of Reviews 

3.00 

$4.25 

Regular Price 

$5.50 

OFFER 

NO. 19 


Radio Craft 

S2.5D 

CUR PRICE 

Nature 

3.00 


Regular Price 

$5.53 

$4.25 

OFFER 

NO. 20 


Radio Craft 

$2.50 

CUR PRICE 

Scribner's 

4.00 


Regular Price 

$&.50 

$5.25 

OFFER 

NO, 21 


Radio Craft 

S2.5D 

CUR PRICE 

Physical Culture 

2.50 


Regular Price 

$5.00 

$3.25 

OFFER 

NO, 22 


Radio Craft 

$2.50 

CUR PRICE 

Boys' Life 

1.00 

$3.00 

Regular Price 

$3.50 

OFFER 

NO. 23 


Radio Craft 

$2.50 

OJR PRICE 

Pictorial Review 

1.00 


Regular Price 

$3.50 

$3.00 

OFFER 

NO. 24 


Radio Craft 

$2.50 

CUR PRiCE 

Wonder Stories 

2.50 


Regular Price 

$5.00 

$3.75 


All Subscriptions Will Be Mailed to 
You Without Delay—Use the Coupon 
When Ordering 
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The BIG "4” Offer 

Grouped below are many of the outstanding magazines which can be taken In 
combination with RADIO CRAFT. The Individual groups represent a substantial 
saving over the regular newsstand rate of all the books. ORDER TODAY, 


Radio Craft 

Modern Mechanix 
Wonder Stories 
Christian Herald 

Radio Craft 

Popular Science 

Delineator 

Pathfinder 

Radio Craft 

American Boy 
Motion Picture 
College Humor 
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Screenland 
Silver Screen 
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Golden Book 
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Nature 


Radio Craft 

Scribner's 

Nature 

Pathfinder 

Radio Craft 

Physical Culture 

Life or Judge (Only One) 

Boys’ Life 

Radio Craft 

Modern Mechanix 
Pictorial Review 
Nature 


OFFER NO. 

I year 
I year 
I year 
I year 

OFFER NO. 

I year 
I year 
I year 
I year 

OFFER NO. 

I year 
i year 
I year 
I year 

OFFER NO 


I year 
I year 
I year 
I year 


:} 

^O 

:} 

^O. 

:} 

^O. 

^o. 

ar I 
ar ^ 
ar J 


OFFER NO 

I year 
I yea 
i year 
I year 

OFFER NO 

I year 
I year 
I year 
I year 

OFFER NO 

I year 
I year 
I year 
I year 

OFFER NO 

I year 
I year 
I year 
I year 


} 


} 




25 

ALL FOUR 
ONLY $6.00 

26 

ALL FOUR 
ONLY $4.50 

27 

ALL FOUR 
ONLY $5.00 

28 

ALL FOUR 
ONLY $4.75 

29 

ALL FOUR 
ONLY $7.00 

30 

ALL FOUR 
ONLY $6.50 

31 

ALL FOUR 
ONLY $5.00 

32 

ALL FOUR 
ONLY $5.60 


YOU SAVE 

$2.50 

YOU SAVE 

$1.50 

YOU SAVE 

$2.50 

YOU SAVE 

$1.75 

YOU SAVE 

$4.50 

YOU SAVE 

$4.00 

YOU SAVE 

$1.50 

YOU SAVE 

$2.40 
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TO you 


The BIG "Popular" Offer 


L 


RADIO CRAFT for One Year and your choice of a subscrlp* 
tion to any two of the publications listed below, each for 
one year, at the special combination rate of 

Motion Picture 
College Humor 
Screenland 
Silver Screen 


Physical Culture 
Boys* Life 
Pathfinder 


ALL 3 FOR 

$4.15 


McCall’s 

Delineator 

Pictorial Review 

Woman’s Home Companion 


Your Choice of One or More 
of These Popular Magazines 

Everyday Science 

Boys’ Life 

and Mechanics 

Woman's Home 

Radio Craft 

Companion 

Short Wave Craft 

American Boy 

Wonder Stories 

Golden Book 

Popular Mechanics 

Screenland 

Radio News 

Silver Screen | 

Popular Science 

Photoplay 

Modern Mechanix 

Motion Picture 

Christian Herald 

Pathfinder 

Lffe 

College Humor 

Judge 

Pictorial Review 

Delineator 

McCall's 

Review of Reviews 

Physical Culture 

Nature 

Scribner's 


Take Advantage of These Big 
Subscription Saving Offers — 
ORDER TODAY! 


radio craft. 

9i-98 Park Place. New York. N. Y. UC 131 

Gentlemen: Enclowd you will find my remittance of $ for which please send 

me Combination Offer No. , which consists of RADIO CRAFT and the following 

Magazines: ^ 

Name Address 

City .^.State . 

(For Canadian or Foreign Subscription rates on any combination oHer, write for cost of 

additional postage.) 
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AHENTION SERVICE IM! 

Thv ideal Spraifinff Outfit for all Kinds 
of Couiutercial anti i*rofessional Work 




COMPLETE 

Fornterlfi Sold 
for Stili.,‘iO 



..$24.50 
.. 19.50 
. 3.95 


Mountecl on l»a«o with three 
hall iM'urinsr rollers. Shipping 
\v<-ipht of eomplete outfit, 55 

pound", _ 

This is the ideal outfit for all around spraying work wherever current is available. 
With this electric sprayer you can spray paint, varnish, duco, enamel, lacquer, 
insecticides, etc., with the speed of five men. You can move it from one room to 
another with ease. Simply insert plug into electric socket and this marvelous 
machine is ready to do a man-size jol)—and do it efficiently. This electric portable 
sprayer saves its cost over and over again on your own work. It will make money 
for you doing jobs for others. 

This outfit comes completely 
equipped, nothing else to buy. It 
includes the following equip¬ 
ment: GV full-liquid pressure 
type adjustable gun. Xon- 
clogging nozzle. Fan and round 
spray tips. lU" spread. U H.P,, 

IIU volt. 60 cycle AC motor. 

Ait filter tank. Kellogg Air- 
Cooled Compressor, size 1% x 
1%, Connectors and 15 ft. hose, 
plug, cord and five spray jars. 

Price of complete outfit with gun. 

Price of outfit without motor... 

Price of spray gun only with five jars. 

(This spray gun alone is valued at $20.00) 

at less than half priee! 

NationalIv known for their exceptionally high quality. We 
offer four different sizes at prices that represent the buying 
opportunity of a lifetime. All Compressors furnishe<l with 
“V’ pulleys. 

Size 

1x27, 

2x2 
2'/4x2 

IIEAYY 111 TY IIIIIELS 

Heavy Duty Drill—110 Volt Universal Motor 

An unusual Bargain ! Regular price $22.50 

lliir |iri4*<" 

We Ha\e No Catalog—-Order From This Page 

Be sure to state shipping point if express or freight is not in your town. Enclose bank 
^Iraft, cashier's check, post office money order or personal certified check. No. C.O.D.'s. 


Maximum Pressure 

Speed 

Motor 

Price j 

75 Ihs. 

600 

» 4 H.P. 

$ 6.50 ' 

100 lbs. 

600 

^4 H.P. 

8.50 

125 Ihs. 

600 

1/3 H.P. 

10.50 

175 lbs. 

500 

1/3 H.P. 

12.50 




WELLWORTH TRADING CO. 

Ill West Lake Street, Chicago, III. 


RC-1 


I riiolose $. for which plcaso send mo the following hy E.vipress colU H : 


Name 

.\<lilress 
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$50,000 SPEAKER CLEARANCE 

SALE! 


The Ideal Short Wave Receiver Speaker: 
Eliminates Hum and Line Noise: 
Draws Less Current l 


SPECIAL - SALE - EEATVUE 

FARRAND INDUCTOR DYNAMIC 

Absolutely Genuine Farrand; 
Compact in Size: 

Brings in the Very Weak Short Wave 
Stations: 

Do not confuse this model with the various similar types on the market, 
posing as Farrands. This is the true Farrand Inductor Dynamic. Its adap¬ 
tion to Short Wave Radio Receivers has proven a popular step. The most 
inaudible stations are brought in with remarkable clearness without the customary noise and 
hum of regular dynamic speakers. Has two magnets parallel to each other with a bracket 
placed between them to facilitate mounting. Overall 9". ___ 

$3.95 



BOSCH 

SPEAKER CABINET 

Will «roommodate anf 
magnetic or dynamli 
cliassia up to 10" In 
diameter. A beautiful 
walnut cabinet artlitlc- 
ally and extH*nAhcly 
flnUlu-d. Il wai built 
by one of the formio-t 
inaniifariurers of cabi¬ 
nets. (irlll rontairii a 
gold bronze cloth for 
contrastlsg [color 
scheme. 

T)imen«lon> 12H'* high, 12" wide, 10" deep. 

.S1.75 



JENSEN 

Model D-7,A.C. 

DYNAMIC 

Widely used as an ad¬ 
ditional speaker in 
many homes, as well as 
on public addre.'ts sy.-t- 
tcmi. Will handle an 
enormous aitmunt of 
Tolume without distort¬ 
ing or rattling. Kijuip- 
ped vi'lth a 28<i rectifier 
lube. The speaker mea- 
wide, and 7 7/32" deep. 
10". Supplied complete 



Limited Quantity I 

GENUINE 


MAGNETIC 

CHASSIS 


This rhassi.^ is tlir* identical 
one used in the H.C“..\. IdOA- 
innll and 103 Speakers which 
Hat for as IukIi as $35.0ti. Note 
biiilt-iii iiutput tniii.sfurnu'r 
which permits use of -I.'jU 
volts without distortion, rat¬ 
tling or blasting. (ienerous oversized magnet. 
The thick armature is accurately centered, the 
sturdy nieta) frame is lined with a sjiecial self- 
hallliiitr fiiliric, trrently imprnving aeoiistie prop¬ 
erties of this sensational spc>aker. Note the cor- 
rugatiil surface of tin* cone, an exclusive feature— 
enhanc-es perfectioiial n>pruduction ([ualities eoii- 
sideralily; most compactly made; y" outside di- 
unietiT, 4H" deep overall. . 

Price. .. 92* 



FARRAND 

12 '' MODEL 
INDUCTOR 
DYNAMIC 

The 12" models bare two 
magneto standing uoright. 
with a bracket on the bot¬ 
tom to ease mounting. 1)1. 
mens Ion.< of the 12" model: 

12" high and 6*4" deep. 

(12" Model) 

Our Price . 



$S.9S 


sure, 12'4" hl*h. IIH' 
Itarrie opening reuuired, 
A.C. Model . AC 

v\lth tube. 


D.C. Model 


$6.9$ 


PEERLESS 

A.C. and D.C. 
DYNAMIC 
SPEAKER 

CHASSIS 

Adaptable for the 
most tMiwerful ampli¬ 
fier. Equally .suited 
for use with any re- 
ceiier employing the 
average type of audio 
ariipliticathm system 
U'hig as low as 90 ^olts '’ll** current. D.C. iimdcl 
ba- a 1,000 ohm tiel t anrl a t>ushpu11 output trans- 
furtiicr; .\.C. mo<lel used a dr>' rectifier 8)'.stem with 
a hum condenser for minimum A.C. hum. 

Dimensions—12" high. 8" deep. gif 

A.C. Model. I’rice. $8,951 ).C. Model Price. 

6 Volt. Price.$7.95 



Price Going Up. Buy Now! 

Stromber^Tarlsoj 

MAGNETIC 
PICKUP - 

Tlie season for public ad- 
(ln>ss amplification is 
here. F'nr perfect tonal 

qiialily and .M-nhe insist on a genuine STROM- 
IlKRc:-(’.\RLSOX IMCKl’P. Little has to be said 
about it—Stroniheiig-Ciirlso)i quality is known the 
worbl over. l’ri<*c inchnhm a Stroinla^rg-Carl.son 
lleml, Ann. Matchitig Tratisfonncr. Pickup Plug 
and 20-Koot Insulated Kxtcrisiun Cord. 

BI'Y Now! TIii>. l,ow lYicc For a Short Time 
On ly! 

Price Complete $5.56 



OXFORD 

CONCERT 


11*4" concert model. 
Three point suspension 
balanced cone types. A.C, 
uses 280 rectitler. D.C. 
models lia%e a field 
resistance of 2,f>0rt 
ohms. Output trans¬ 
former may be had 
for single or push 
pull output tubes. 


A.r. with Tube. 
D.t\ .Model ...» 



$5.75 

..$4.50 


OXFORD 


^k.C. or D.C. 
Auditorium 
DYNAMIC 



11 " auditorium modeL 
Takes a. baffle 
with a 12^" 
otictiing. OuTslze 
frames with ex¬ 
tra gauge wire 
in the Held mil, 
w'hich glies tne 
speaker higher field strength and permits greater 
eiiergizatbin. D.t’. model has a 4.000 ohm field 
which ran he energized from the iHiwer packs of 
amplifiers or from 110 volt D.C. line. 

A.r. with 280 Tube. . $9.95 

D.C. .Model .$7.95 


Ml orders are F. O. B. New York, and 
sniiject to prior pale. Terms: A deposit 
of 20% is required with every order. Ual 
ance nia\ be p.ji 1 >.:t d lixi-rt. Deduct 
i% if full annnint is sent with onler. 

DO NOT SEND FOR CATALOG 


GRENPARK COMPANY 


24S Greenwich Sto 


Depto RC 


New York, N. Y. 
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RTC's Big January SPECIALS 


Every month we list on this page a 
few STAR* items which are not listed 
in our catalog. These are all specials 
on which the quantities on hand are 
not sufficient to catalog them. Oticc 
sold ouf^ no more can he had. ORDER 
NOW—TODAY. 



STOP SHOPPI.KG —the lowest prices 
are right on this page. A^o one under¬ 
sells ns. We meet any price on any 
new merchandise. Order direct from 
this page and save money. 100</^ satis> 
faction on every transaction. Take ad¬ 
vantage today of these special offers. 


it Colonial Remote Control Attachment 

COMPLETE - - - NOTHING ELSE TO BUY 


*THE* ‘*NEW DEPENDABLE** 



iiJtaKilif till* futivi-n- 

ifni-p Ilf jui.t iiittiiii; 
liHi-k. in an i-bair 

nr Jyiriir in lieil anil 
Mirrely liy |irp>'.iii(; h 
vprie» (if hiittnii.. -t»rt^ 
illK I lie ntilin Ini-Iitcii 
in II far iifT rnniii nr 
lilififrn iin:l> in tin- 
Kavoitipril. Niil (inly 

that, lint Hi-lrCtilii; nllo 
(if ti-h >iiiti(iiii< IroiM H 
n-iunti- iMiiiit. If tliii- 
i«* ihi* inachiiu- :i»p. it 

i. aUii Ihc iiitp nf rtlllv = . I hr 

rcniotf' ciitiirol i>. inai h m- ilc.iici. I 
In t(in(> ynur radio tillIntiuittCAlk) \N'||| 
rini taki* advatiiaCp nf it r.licriall.v 
when it i- jirircil m«irc th.iH fllii 
il - (iriRinal li't valiii 
Tlli.-> rnniitr nllitrnl ni||(it w i (*(i 
.in iiiio nf llir (‘.ihiniat lti->n.iii ( milr J 
rpi-pivor- whii'h .uld fnr ninrr llntn S.'t«KI.OO: >(-t y.iii nr anyoiu-at all hamly with tnnU i-aii Httarh 
it to yoiir iiwn ntdin. Vmi ciiri then liiih- the radio (-iihcr in tin- l■lo,l•T. l,i\.i-rii('til, or ikiiik' nllirr 
.•iit-nf-lhp-wH> pljicp and cxti-fid wire. In iiiiy nntnlipr of «iii-iik(T'- >trMlf>Kioally locKlnl in 
variiMii oiirt.- of yonr aiinrtiin-iil. Inmicui'' •*«(• j.nrpri-c of .\oiir liicinl-. nr at dintu-r or 

nt .iNTiiil iriillipritiiK., whi-ii. I<y in.-rrlv prcH^iiit; a hiitinii tin- nMiin i« irradiiiilly flondi-d with 
lipHiitifiil lll■l^il‘ nr olhrr ('ritcrtainiiitt |<rottr:iiii'.. hy itic liid(l('li ).pcak)-r«. A>i(lp fr.nii iK-inif a 
tiovcl idra it i.- hI.o a >(-r> iirtn-lii-al niii-. 

RADIO SERVICE MAN and CUSTOM SET BUILDER— 

HERE IS lOUR OPPORTUNITY 


Sold Either Wired or in Kit Form 

Here Indeed U your opportunity to hulld one of 
ihe finest tube elicekers ever ik'siKiicd—an iiistiunient 
which i- MOItKU.N* in evciy »eii.c nf the word. Will 
te^t dlJ Ihe lotcft t.V|ie tuhcit. im-ludlnK tho'e with 
7 .\N1> A l*RtiN(5S- Itl UKi’TLY—without the u?e 
of a ^inKl(* adu]iUr' 

The NKW I)El»KNf>AItl.K.- dc^tiifc ii.^ iik'li de* 

Krce of accirrai-y. iii extrciih-ly shiiiile to operate. Itoih 
Irlate-; of the 80—.*<2 sri niu! other rcititirr lulirs are 
readily icided without the u<e ot a "!<t‘C 0 iul plate'' 
hut ton. 

The ln(trutiient eiiiiihiy^ h littrli-ttriidi-. !< .Mt- 
SONV.M. TVTK. .Mi)Yl.\<}.<’<HI. MKTKlt. Iii»tirln{t 
iherchy extreme iniiirMcy. ThI-i In-itrutnent will 
eheck more than 120 ditTpretit Iiilies and eren (hoxe 
which have not yet heen pliirt-d on the market. 

The tube leiitrr h ainidy Kuarded aitahi^t tiihc 
"shortii.’' which coMdlliun Is imli<iiled li.v the flash- 
liiK of a small pilot IlKhi. All coniimiu-nt iiuri> are 
mounted on a heautifullv etched panel and the entire instrument placed in a sturdily 
1 ondrtii-ted. leal hern te MW ernl. larrylii’.: ca e. For oiii-ratlnn on i05-l27i volts. 5tl fiO 
ryeles. This instrument Is available either In kit form or compleiely wired and 

te>teU. ready to u^e. Shlpiilin; weight !♦ Il>-. 

NO. 303 “New Dependable" Tube Tester. NO. 303 A "New Dependable" Tube Tester 

in kit form. 


YOUR PRICE. 


completely wired and 
tested. 

YOUR PRICE. 


$ 18.77 








numiiKdcmM 
Iradiotbicians 
0 DEALERS I 
liMD tma 


SHOI5T 

wave 

trCiUtise: 


You need tuit tnrntion the wi.r.tx "rromii' (■<_*ntr<if' t«i ymir (•ii.<torti('r tmd iitiiiK'diiilHy y(*ii 
rdnioiund hi), rntire jnlrr<>>l iiiid ion. ^■^^n iir«- utile t(i dn tid-* lirenu-ie the id(‘H t«i liii< . 

i' new iind her»U)«e it itninediutel.v iiutilie-i-MM-iivi\i-einMiniii-nl Il.iw.'Ver. whi-n y<ui ififuriti 

him that y«.i ran .•..iiMrmi <.r ADAPT IMS KF.CEiVF.R FOR REMOTE CONTROL 
OPERATION fur only a few dullur- iimrc. hi> iiit.T.-.t will iiiitHl cerlainly iiiMleritiliac into iiii 
order. \V'<- need luit Kiv(’ Y'OU mi.v iii.ire ndkitiir iHiints <iii liii. .iilij.-ct lK‘(‘aMi.r yon pr.ihnhly 
run inn.ter 0 |i more lliiin wi-. 

EXTREMELY SIMPLE TO OPERATE 

Ttio niltfit r.iftOiri..-* < 1 . > tiii.ior. (aii.r f<.r tiiriiiiiC tlir (iii.ina rtiti<lrli..-r nii.l ihe f.ir tiiraiini; ll|.> 

\ iilutiir n.iitruh. ■■ 111-iM.i.iti 111 I iiiitiiiit.i'i.r <.Mii..|i l.ir in lit .'.itinin.. II ntf-r-Oiiw 11 •riiiii.r>.riii<-r 

fi.f •nertidiiK nminr* Hml < I.( Iiiitton < III* r.il Imi.i nl t tO t.iti l.ir i ti.* IO .1 it ir.iiK, I «■> liiltlon* fi.r irim-.iFiiiK 

.■r i|r«r^«niiir 'hr vmI.iiii.' :iii<j iiin i.iiti.iu i.ir .iloio iiiuiiik X i>il.i( licl.t in thi. r.iniml haturd iii<liri.tri> m iioit 
thr rrcpi\.-r i* olM-ruiit>«. 

I{*thi-RhultH ot ihf tiiniiiE <'inih ii-M-r iiti.l \.11111110 i ..iiiri.l ..I v.nil iit ri->|.|\rT e.ii lie f-ntrii.lnt no llml llv 

r.irnimit.itur .(.iteh •.-i-lM.ti mill oiii- ..f ft.. *'•1(1. ■ iii I1. iner il.i tuiiiiiK .•iindt^tiiier »tiiill amt Ihr 

'III niiult I K.-ii \.iii III <'iii>il> .i<|(t|il ihiH >•1^(11 ti. yoiir nr niHEf ri.X 


viitliout iit\ flirth^r 1 . 11 ,>n«i.*. Witli mtno wi» jt iii;i\ , 

The eh*teii« <in<J tnnitn' it ilirm tl\ mi Min «niir fit tin Miliitne I'.tiitml inn 
'inuiinrhi-n iiImmiI thin rrlliutr rmilri.l. in.i.'n.trh < In v n,.!. ileplKn tlin ti 
Mt|Th Ihio eqilipiiiniil. Th. tllii.ir iiimi i-lnurtv aliiiwF ill l■.llll(M 1 ll^lll pi.rit 
■'Tilipptiic »ni«lif Is lh». 

No. 1789 Colonial Complete Remote Control Outfit 
YOUR PRICE. Only 


r.liititn ernitrul enliml) _ 

ni IM-I l.ittid.-rn iin«>d |ia\n no 
iiltn ot I heir pntn to rOiifiimi 
lil.'in rpiiuitc potiirol nypipm 


$5.95 


NEW NEW NEW 

Service Men's Wire Wound 
A Fixed Resistor Kit 
^ Onijr leo Kits Left 


M>r,:rv COU 


... .. reebtor of thin 
'ii<lip.-ill\ dinrrniil fr.iiii 
i.lii.tritpiitiii. appurney altil 


Ynu hav-e prnhaMy ji 
type hnforp. It in iina . 

Othpr rp«i»t<ir«. I•.>tll in 
mainlidii iiipp xf e.lliiri 

’'mrutorrd" !n ihe etri. tn.t ..him- ..f Mm ».- 

around the hne wiro ri-*i.fiiiiP<- nl.-tiinn» prntn. le it «ii<|phiii*nl.v 
Pmlonaa it* hfi I rn-Wnr i<f tAi. tv/" >m»v h* umnl 09*r and njrr «iMi 


A hPnv; 


riiie 


RADIO AND SHORT 
WAVE TREATISE 

- Wkvp Irnilm lis 

forRialkMi >--- ■ ' .1 . ■ 


Th* itil fOn.xd* nf H 
other aor«b Miere i.rn « 

IxiiiKht iti'li. idu.ill^ . th..\ Wnlllli P.i 
CO\‘Tf \TS. The hit vi.niaina 
aoohr... < r.. 4or.T.. tio r.n .. -w 
li.Vi. 1500. jooo. aJMxi ..tut 3 «ai. r. 

ohm., .WM). 750 i.r.il 1000. ^ ^ 

No. ■•Mo-Hlt" Service Men’s Wire Wound Fixed 
Resistor. YOUR PRICE 


p <t«nili«-iifnii. Ill 
( thl->H- Hllllti w.'fP 

... M 

narli iif dm f.tllotrinK v-iIiipi.. 
M. itai. I .xo. ^iSO. 300. 400. hOn, 
w.l nnril of the fulloalne. ItUO 


$2.76 


A Real Microphone 
at the Price of a Toy 

Hero !!< the 
larKom valtjo 
o\-c-r ofTerotl iit 
a coiiiitieroia] 
typo iiiicrM- 
phono! .\ii 1111 - 
UfMialty largo 
t w o-h \i t t o It 
in i crop it 0110 , 
niggotliy < 011 - 
strnototl a 11 tl 
tioflignoil oapooially for lirnailcast 
purj>(>f<os. Frt'qurnry muyr SO iu oror 
/ijMX) > yrfett —atiotpiato for ail speech 
:iim1 iniisio ropHnliiction. E\CEL- 
LKSr FOR riBLIr ADDRESS 
H VI Af A'. St ret cli^ I otishionod diaphram 
(if diiraliiiiii witli pure gnlfl ooiiter 
rMittactn Mil hiittMiis aiiil tliaphrain. 
Staiulard 200 ohms Per button. Finished 
In lieiiutiful polished chrome. Net welelit 
1% lbs. .^blp weight 2% ihs. 

No. "F” 2 Button Mike Sil»94 
YOUR PRICE 


NEW READRITE MODEL 

TESTS LATEST TYPE * AND 


710 ANALYZER 

7 PRONG TUBES 


Tl.w ««.' 


Over 100 New Hook-XJp*. 

EU. 1000 llluatrattons. 


{nrinHli.tii 

noniiklefHt 

bnXlT-i e 
InrliniPhl 


HCRC IS A PARTIAL LIST 
CONTENTS 

r„„,um.ow egjjWM 

AmplHier —Madt 

write TOnAY. Enclose 
cents for postage. Treatise 
sent by return mail. 


pin tni-k* («t 


NINE METER SCALES AVAILABLE , 

. f|p«ilrifpprppliiiniiin*tfiimpnt piiilio<klr»fni(t.irp#«*hi. li liiiv.- it»>.> « <lp*irnd in kov initnimeot huiU for t- 

l.iw , i 2 t mniiilii it\ Ilf .Ii'Kieti. 13) n<'piini|.y nf (iiT.Miiurpnipntii <4* riiXKi'ihipMi nf thr piioiplrtp unit- If b AMdlrss 
lx iid(i tiixl Ml.. k(t i* pHpnolp xf iPoiiiiK hiiyMiInx from nlil linttPry niod»lii tu ih* l»tp«t ■prppn-erkl, iipniixlp. xnd DiiUthniU 
ri-rirf\(^r. ...... 

TIlP ".Mndi-I .111" in Kll |... 1 llP*<.t itp\ li-P. rhp ntlt. 

fiflp (iinipiiiii.Mi* xf Mip .-Hrmne .-RM-iirp nnly loH l.v -■*$* 

l•l|.ill-•. TliPX'iHlxpt ..M.liiiiPtpr nn \ 4' volttiii-Urr 

mid i» iiiilltaniiiiftpf. Thp I'-f. M.lfiiiei.-r hna four riitM.-ii. O i.. 

10. O I.i «1. II In 300 .Hill O fx OOO \nltB. Thp A.f. (.dlmplpr tiii.. 
thn-.- r»ii<<-H 11 tn to. fl to )4tl. HiMt 0 lx 700 m.Uh. Thp l■lliliu'll■ 

Titpit-r h.ir i»x riiiiKi-r. tin*> fnr t.X luilt r>-»iiiiic xnd M>.- xthpr fxr 
I.'i0 mil. This variety of ranees makas It possible to tost 
every conceivable radio ^rcuit; hish <4iii*p p.i.i>iidnrii.K 
„( iii.u«.r friii.i.lnr)M..fii. ..urrpiii dfidn nf >.11 rudin iiiIm-j.. iriptiiit. 
li>c tl,.. > wh iH.>*..r :f.'>0 il,.l -’ll) tiil>pii. plP. 

CONVENIENT SELECTOR SWITCH Thp ilintnlinput b 
«Miiiip{M-.l M»tli 1 . »«ti (vwiii .ii !•) |i..ljir M-Ippinr «xit<.h. !•> tneUMu 
.,f MhVh r.ailii.Kf* nii*.' >*P ..lil'tiliP.I nf V..I 1 P. T" v..|i* r.. 

. rtMMi. "h" »"K V >il<p rp\ prxisl. t’littp Milt.itp. urrpptj.xrl.l 
^t•lf .*p. «->p A 4 )<-t<iI« l»:.itpr.» ir miiitilipil oifli fhp nii.ilMor. 

Iirxvid'. "t”' 1>i.ir. fnr I’M K-pl*. pntiMiiuilv tt'itii, pi; 

TEST PENTODES—"MULTI-MUS** *S7‘s and 'SS’S 
—'80 RECTIFIERS. Etc -“i'litrrp nrp four w.rhpt* «Ui Mir 

l xt ij.p Ml -h *pr 111 tiikr par., nf thr fmir. Iivi-. ai* alirJ aPvrn 
|‘riiiitt TiiIm a Tii.-rp i« m '*Krl«l tppl" imph-hilttnii. i’iii inpki 
arr n(ail«l.|p f. r t|i.- iinlhklual uar of iiU ii.ptpra. p»tprti .lly. in 

-- ...... Tbrtp b a arrppn-cri,l pin lurk. Mil thrrr nrptw.i 

i.nimppiMi* thtrPktprniil limttpr>. B.nh lil.itpanf thr 
. . iftrr iii.iv tw- ipptpfl bi liar nf a appml aiiaptrr 
furtibiipil ('hurts arp prnviilrii for niPAuiirinK rpstainncpa and 
CMOapItiPS TliP Analvfpr is fnrnbhpd pniii|ilH(s w 
Ir.^ds. I’V to L.V aiUplrr. 'MI rpplilipr aduptrr 
wpijthl. II'S 

Model 710 Analyzer. List Price. S27.S0. 

YOUR PRICE 


battery, several bal lery 

$ 16.19 


WE ARE A WHOLESALE HOUSE AND CAN NOT AC. 
CEPT ORDERS FOR LESS THAN 13.00. 

If C.O.D. shipment is desired, please remit 20»/# remit¬ 
tance. which must aeepmpany all orders. 

If full cash accompanies order, deduct 2*'a discount (except 
r«i Readrlte 710 Analyzer). Send money order—certified 
check—U. 8. Stamps. 


ORDER FROM THIS PAGE 


You will find special prices from time to 
time, in this magazine. Get our big FREE 

catalog for the greatest Radio Bargains. 

Should you wish goods shipped by parcel post, be sure to include sufficient extra remittance 
for same. Any excess will be refunded. 


Radio Trading Company 102 Park Place New York^ N. Y. 
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Jhe 

Flexibility 

of the 

Telephone 

Switchboard 



Telephone subscribers are constantly changing. But no matter how many new sub¬ 
scribers, the Switchboard has the flexibility to enable the operator to promptly plug 
in each call—each connection. That same amazing flexibility is built into Supreme 
Instruments. Observe how much like a switchboard are the panel and connections 
of these instruments. See how instantly the Supreme Free Reference Point System 
of Analysis directly plugs in any test on the Model 444 or the Model 333 .... And 
the smooth facility with which connections for all tests are dialed on the Master 
Diagnometer and the Model 91. Use your Instruments year after year and enjoy 
today's flexibility that so readily adapts each Instrument to tomorrow's radio con¬ 
struction. Flexibility that makes Supreme a long-time investment—safe from the ob¬ 
solescence of short-sighted engineering. 



Model 444 FIVE UNIT 

RADIO TESTER 



Model 333 SUPREME 

ANALYZER 


The straight-forwardness of the Supreme Free Reference 
Poinr System of Analysis of the Model 444 Five-Unit 
Radio Tester and of the Model 333 Analyzer is com¬ 
parable to that of the telephone switchboard. The oper¬ 
ator actually sees the connections as they are made with 
test leads or connectors . . . No mental confusion as 
to what is happeningl For the utmost in straight-forward 
procedure, practical utility, and time-saving simplicity, 
you must have one of these testers. 


The Supreme Free Reference Point System of Analysis 
adds the flexibility of switchboard connections to the ad¬ 
vantages of plate current measurements, resistance and 
potential measurements through an analyzing cable * . . 
An unbeatable combination! The Free Reference con¬ 
nections are accomplished in the Master Diagnometer 
and in the Model 91 Analyzer by means of a unique 
dialing system—external test leads or connectors are not 
required. You dial your circuits like you dial a tele¬ 
phone. 



With Supreme testing equipment bought at today’s prices, you can forestall the higher markets that the 
rising costs of material and production are bringing closer and closer. There is no substitute for Su¬ 
preme standards in instrument construction or in your daily service calls. Ask your Jobber for a dem¬ 
onstration. Meanwhjie, inform yourself in detail of the latest progress in the science of radio servicing 
by sending for the FRb£ 1934 Catalog. 

SUPREME INSTRUMENTS CORPORATION 

481 Supreme Bldg. Greenwood, Mississippi 


















HgUlf'S 6feSAf^ 
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saved by 
buyinq direct 
from the 
Midwesl" 
Laboratories 


Yes, and if 
qives you 
WORLD-WIDE 
Reception | 


AU'WAVE Radio 


2jOOO MEIERS 


§ 4 VE 

SiK^i 

^j5w5^y5fn« i"^*®**^ j^S 

30 1 


B efore you buy any radio, write for 
this big new FREE M id west catalog... 
printed ia four colors. It has helped 
thousands of satisfied customers save from 
^ to on their radios... by buying direct 
from the Midwest Laboratories. You, too. 
can make a positive saving of 30% to 50% 
by buying a Midwest IG-tube dc luxe ALL- 
WAVE radio at sensationally low direct- 
from-laboratory prices. You’ll be amazed 
and delighted with its super perform¬ 
ance? Broadcasts from stations 10,000 
miles and more away are brought in . .. 
‘^clcar as locals'^ You get corajilcte wave 
length coverage of 9 to 2,000 meters (33 
megocycles to 150 KC). Now, you can enjoy 
the new DX-ing hobby.. .and secure veri¬ 
fications from world's most distant stations. 


These I Jigger, bet ter, more 
powerful, clearer-toned, super- 
selective radios have 11VE distincF 
wave bands: ultra-short, short, medium^ _ 
broadcast and long . . . putting the whole 
world of radio at your finger tips. Now 
listen ill on all U. h. jjrograms . . . Cana¬ 
dian, police, amateur, commercial, airplane 
and ship broadcasts . . . and programs from 
the four corners of the earth. Thrill to 
the chimes of Big Ben from GSB, at 
Daventrv, England—tune in on the 
“Marseillaise’' from FYA, Pointoise, 
France—hear sjiarkling music from EAQ, 
Madrid, Spain—listen to the call of the Koo¬ 
kaburra bird from VK2ME, Sydney, Austra¬ 
lia—etc. Never before so much radio for so 
little money! Write for FREE catalog. 


WORLD'S GREATEST 
RADIO VALUE 


. • • 40 NEW 1934 FEATURES - • • 

Try this Midwest radio. . .in your ow n home.. . for thirty days before you decide. See for 
yourself the 40 new 1034 features that insure amazing performance. Other features in¬ 
clude: Automatic ^Icct-O-Band, Amplified Automatic \ ulume Control, 16 New Type 
Tubes, Balanced Unit Supcrlicterodync Circuit, Velvety Action Tuning, Super-Power 

- Cl ass “A” Amplifier, 20 Tuned Circuits, New Duplex-Diodo- 

Iligh Mu Pentode Tubes, No-Image Heterodynes, Full Rubber 
Floated Chassis, Variable Tone Blender, Centralized Timing, 7 
KG Selectivity, New Thermionic Rectifier, Automatic Tone 
Compensation, Auditorium Type S|>eakcr, etc. These fea¬ 
tures are usually found only in sets selling from SlUU to SI50. 


Deluxe Auditorium Tifpe 

SPEAKER. 


I AMAZING . 

FOREIGN reception! 

/ KSON, Oit:o- 
My AlidwesU 
20 is u real ko- 
KCtter for dis¬ 
tance. Ucceived 
205 AtAtions oni| 
regular wave 
band. ..includ- i 
ilig U. S., Can»'. 
&<lian. Mexican, | 
Cuban and lla> 
watian atalioiu. Alijo tnaay po. 
lice,airport und"hani*’atatjo[i3 
froraallOverthccountry. llavo 
logged Linglnnd, France. Gcr-. 
many, Madrid, llomc, ou 15-30' 
meter band. South American, > 
atatioiM include Venezuela, j 
Colombia, Brazil, Yueaian.—- 
L.U. Mot:LLt:H,703 N .SouthSt. . 
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Increafiint* costa are aurc to result i n hifslicr radio 
priceaaooa. Buy before ihebiwadvaiice...NOW, 
while you cau take advaiitufre of Midwest's 
aniazin^sly low prices. No middlemca's protita 
to pay! You save from 30% to 60% when you 
buy ^rcct from Midwest Laboratories. , .you 
get 30days FU£C trial—aslittle ns §5.00 down 
pats a Midwest radio ia your home.Satiafaction 
guaranteed or your money back! FREE cataioR 
shows sensational radio values. Write TODAY ! 


NEW STYLE CONSOLES 

Writequickly for your FREE copy of the 
new MlUvveat Cataltij;. It picturesa com.- 
plcteliueof beautiful, artistic deluxe con¬ 
soles aud chani^is. . . in four colors 1 Sco- 
sationailow pricessnveyou 30'i to60%. 
A Iso shows performance Curves that prove 

_Midwest radius out-perforin most of the 

§150 sets, you c.iii order your Midwest radio r-vi'i 
from this catalu;; with as much certainty of satis- 
faction as if you were to select it personally at IjK 
OUT ereat radio laboratoriea, Wrtto TODAY I 


MAIL COUPON TODAY./ fok 

AMAZING 30-DAV FREE TRIAL 

Offer AMD me«v iosa catalog 




midwest radio corp 
D ept. ISO 
Ctncitinatl. Ohio. 

without obllitatlon on my part send me 
your new FKEK 103-1 catttloK. and com¬ 
plete details of your lIT>ernl 30‘duy 
KRKE trial offer. This Is .\OT an order. 


AGENTS I 
Make Easy 
Eitra Money 

Check Here 
for j —1 

Details 1—1 


MIDWEST RADIO CORP. 

DEPT. Ea-CINCINNATI.OHIO, U, S. A., » 


Eslsbliihed 1920 
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